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The MIDCO II site is a seven-acre storage and disposal facility in Gary, Indiana. The
surrounding area is predominantly used for industrial purposes, and includes

34 other potential hazardous waste sites. The underlying aquifer is highly susceptible
to contamination from surface sources because of the high water table; however, in the
vicinity of the site, the aquifer is used primarily for non-drinking water purposes.

The same operator as at another Superfund site, MIDCO I, began waste operations,
including drum storage at MIDCO II during the summer of 1976. Following a major fire at
the MIDCO I site in January 1977, MIDCO transferred the operations from the MIDCO I site
to the MIDCO II site. Operations included temporarily storing bulk liquid and drum
wastes; neutralizing acids and caustics; and disposing of wastes by dumping wastes into
onsite pits, which allowed wastes to percolate into the ground water. One of these
pits, the filter pit, had an overflow pipe leading into a ditch, which drained into the
nearby Grand Calument River. By April 1977 approximately 12,000 to 15,000 55-gallon
drums of waste materials were stored onsite. Additionally, an estimated ten badly
deteriorated and leaking tanks were holding wastes including oils, oil sludges,
chlorinated solvents, paint solvents, paint sludges, acids, and spent cyanides. 1In
August 1977 a fire at the site destroyed 50,000 to 60,000 drums. Although most drums
(See Attached Sheet)
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were badly damaged a substantial number of drums, including 75 to 100 drums containing
cyanide, survived the fire. EPA conducted a preliminary investigation resulting in the
installation of a 10-foot high fence around the site. In 1984 and 1985 EPA conducted
emergency removal activities including repairing and extending the site fence; removing
most of the remaining drums, tanks, and debris from the site's surface; and removing
the sludge pits and filter pit contents. The resulting PCB-contaminated soill pile was
removed and disposed of in an offsite hazardous waste landfill in early 1986, and most
of the cyanide-contaminated pille was also removed. Removal activities ended in January
1986. The primary contaminants of concern currently affecting the soil, sediment, and
ground water are VOCs including benzene, toluene, TCE, and xylenes:; other organics
including PCBs; and metals including arsenic, chromium, and lead.

The selected remedial action for this site includes excavation and treatment of 35,000
yd3 of contaminated soil and waste materials using solidification/stabilization
followed by onsite disposal; excavation and onsite solidification/stabilization of 500
yd3 of contaminated sediment; covering the site in accordance with RCRA landfill
closure requirements; ground water pumping and deep well injection in a Class I well if
EPA grants a petition to allow land disposal of waste prohibited under RCRA; if a
petition is not approved, ground water will be treated using air stripping and a liquid
phase granular activated carbon polish system to meet EPA requirements (LDR treatment
standards), followed by deep well injection or reinjection into the aquifer: ground
water monitoring; and implementing deed and access restrictions. The ground water
treatment and underground injection portions of the remedial action may be combined
with the remedial action for MIDCO I. The estimated present worth cost for the
remedial action is $18,596,400, which includes annual O&M cost of $733,000, if grcund
water is treated: or $14,419,000, which includes annual 0O&M costs of $301,000, if
ground water is not treated.
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DECTARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Midco II

Gary, Irdiana

STATEMENT OF BASIS AND PURFOSE

This decision documment presents the selected remedial action for the Mideco
II site in Gary, Indiana, developed in accordance with CERCIA, as amended
by SARA, and, to the extent practicable, the National Contingency Plan.
This decision is based on the administrative record for this site. The
attached index identifies the items which conprise the administrative
record upon which the selection of the remedial action is based.

The State of Indiana is expected to concur with the selected remedy.

DESCRIPTION OF THE SELECTED REMEDY

This is the final remedial action for the Midco II. A surface remcval
action including removal and off-site disposal of wastes in drums and sub-
surface materials in the former sludge pit and filter bed has been
arpleted by U.S. EPA. The final remedial action will treat the highly
contaminated subsurface soils and materials that remain at the site and
that are contributing to ground water axd surface water contamination near
the site, and will treat the highly contaminated ground water near the
site. These actions will address the principal threats posed by the site
which include public health risks due to future development of the site,
public health risks due to off-site migration of ground water, envirocn-
mental impacts on the ditch northeast of the site and down-stream
wetlards.

The major camponents of the selected remedial actions include:

- On-site treatment of an estimatad 35,000 cubic yards of contami-
nated soil and waste material by solidification/stabilization
followed by on-site deposition of the solidified material.

The solidification/stabilization cperation will be considered
successful if it reduces the mobility of contaminants so that
leachate from the solid mass will not cause exceedance of health
based levels in the grourd water.

- Excavation and on-site solidification/stabilization of
approximately 500 cubic yards of contaminated sediments in
the ditch adjacent to the northeast boundary of the site,

- Installation and operation of a ground water pumping system to
intercept contaminated ground water from the site;
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- Installation ard operation of a deep, class I, urderground
injection well for disposal of the contaminated grourd
water; of if a no-migration demonstration is disapproved
by U.S. EPA, installation and operation of a treatment
system for the centaminated ground water to remove
hazardous substances followed by deep well injection of
the salt contaminated water; or installation and cperation
of a treatment system for the contaminated grournd water to
remove hazardous substances followed by reinjection of the
salt contaminated ground water into the Calumet aquifer in
a manner that will prevent spreading of the salt plume.

- Installation of a corduit in the ditch alang the site ard
a final site cover satisfying RCRA closure requirements,
if applicable or if considered relevant and appropriate
(the quality of cap required will deperd on the results of
tests on the solidifed material;

- Restriction of site access and imposition of deed restrictions as
appropriate;

- Related testing and long term monitoring.

The grourdwater treatment and underground injection portions of the
remedial action may be cambined with the remedial action for Mideo I.

In this case, the cambined treatment constitutes an on-site action, for
purposes of the Off-site Policy and for coampliance with the requirements
of the Resource Conservation and Recovery Act.

DECTARATION

'meselectadremdylspmtectlveofhmanhealtharﬂmemmxt
attains Federal and State requirements that are applicable or relevant and
appropriate to this remedial action and is cost-effective. This remedy
satisfies the statutory preference for remedies that employ treatment that
reduces toxicity, mobility or volume as a principal element and utilizes
permanent solutiocns and alternative treatment technologies to the maximmm
extent practicable.

Bemuseﬂmisremdywillmltintamdaswbstunsminﬁgasite

above health-based levels, a review will be conducted within five years
aftercumeroemntofzamdnlactimtomﬂntthemedycurtmm
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I. SITE NAME, LOCATION AND DESCRIPTION

The Midco II site is located at 5900 Industrial Highway (U.S. Route 12),
in Gary, Indiana (Figure 1). It is in the northwest quarter of Section
36, Township 37 North, Range 9 west. This is predominamtly an industrial
area, where 34 other potential hazardous waste sites have been identified.
There are few residential hames, with the nearest residence about 1 mile
to the sautheast. Also, there are remnant natural area and wetlands in
the vicinity as well as areas of urdeveloped lard southeast of Midco II.

The site covers approximately 7 acres of level sandy soil ard f£ill
situated on the Calumet lacustrine Plain. It is midway between Lake
Michigan and the Grand Calumet River, which also flows into lLake Michigan.
It is 1.14 miles south of lake Michigan ard 3/4 of a mile north of the
Grand Calumet River.

Midco II is bordered by an auto salvage yard on the northwest, a ditch and
the Conrail Railrcad right-of-way on the northeast, vacant private lard on
the southeast, and Industrial Highway on the southwest. The Gary City
Airport is located on the other side of Imdustrial Highway. The ditch
along the northeast side of the site flows intoc the Grand Calumet River.

Topography':

The original relief of this site, as well as the surrourding area,
included alternating east-and west trending, ridges arnd swales. However,
the topography of the site, aswella.sthesamnﬂ.i.rgarea, has been
extenswely modified by man and is only locally preserved. The site
itself is now relatively flat and is urderlain by £ill material and sard.
Since a surface removal action has been campleted, the remaining
contaninants of concern are in subsurface soils and materials, and the

grourd water.
Ecology':

There are a number of relatively undisturbed, state-designated nature
preserves within a three-mile radius of the site. These areas as well as
other relatively undisturbed sites, provide habitat for a wide variety of
migratory amd resident wildlife. The southern end of lake Michigan and
nearby habitats are a convergence area for migratory birds following the
north-south boundary of the lake.

vWetland vegetation exists in the ditch that is adjacent to the northeast
border of Midco II. Mallard brocds were cbserved in this ditch. The
mallard has been designated as a Species of Special Erphasis by the U.S.
Fish and Wildlife Service. Midco II is also within the range of the
Federally-endangered Irdiana bat. In addition, Blanding's turtle, a State
of Irdiana-designated endangered species was cbserved near Midco II.
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Rabbits, robins and red-winged black birds, crayfish amd snapping turtles
were also cbserved near the site.

Ground water:

The surficial sand aquifer (Calumet aquifer) at the Midco II site exterds
to a depth of 45 to S0 feet beneath the site. Historically, the Calumet
aquifer was an important ground water source but current aquifer use in
the vicinity of the Midco II site is limited. The Calumet aquifer is very
susceptible to contamination frum surface sources because of the high
water. table in the area and the very permeable sardy nature of the surface
soils. At a boring on the airport property, 62 feet of soft silty clay
arnd silty clay loam were encountered beneath the Calumet aquifer overlying
as much as 6 feet of hard, silty till. Available test data suggest that
the bedrock aquifer beneath the site contains aburdant petroleum

. 'The boring penetrated about 40 feet of heavy cil~-saturated
vugular dolomite.

Figure 2 indicates the grourd water flow in the Calumet aquifer at the
site. A subtle but persistent ground water high runs east and west
through the center of the site. Below the northeast part of the site, the
ground water migrates northeast into the adjacent ditch. Below the
sauthwest part of the site, the ground water migrates south under the Gary
City Airport amd eventually into the Grand Calumet River. Because of the
very low grourd water gradient, the estimated velocity of the grourd water
is only 21 feet per year to the northeast and 16 feet per year to the
sauth. The estimated grournd water flow rate through the clay confining
layer below the Calumet aquifer is 3 feet per year.

The predcminant source of water for both potable and non-potable uses in
the Midco IT area is lake Michigan. The well inventory conducted in the
Remedial Investigation identified 14 wells within one mile of the site.

Three are bedrock wells used by local businesses and the airport for non-
drinking purposes. Eleven are screened in the Calumet aquifer. Nine of
these are used by local husinesses for non-drinking purposes, arnd two are
residential wells that are no lorger in use, although they were previously
used for drinking.

Surface Drainage

Surface drainage from a small portion (less than 1/2 acre) of the
northeast end of the site flows directly into the ditch that is northeast
of the site. Over the rest of the site, slopes are 0-2 percent, and there
are no other drainage chamnels. Insteaad, the water temporarily pords in
the center of the site vhere it eventually evaporates or recharges the
grourd water. Surface drainage from the adjacent scrap yard and
Industrial Highway also flow into these temporary ponds on Mideo II.

The water level in the ditch is intimately cormected to the level in the
suxficial aquifer. The ditch acts as a groud water sink, and ground
water recharge from Midoo II contributes a substantial amount to its flow.
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The ditch flows to the southeast into the Grand Calumet River, which is 1-
1/4 mile southeast of the site. The gradient in the ditch is very low ard
the surface drainage area is minimal. Run-off is low amd flow in the
ditch is probably largely ground water recharge. In addition, vegetation
in the ditch slows the flow rate. These conditions suggest minimal flow
velocities and greatly reduced sediment transport.

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

Waste operations, including dnum storage, were initiated at Midco II
during the summer of 1976 by the same operator as at Midco I. In Jarmary
1977, (following a major fire at Midco I) Midwest Industrial Waste
Disposal Company was incorporated ostensibly for cperating the Mideco II
site, and the cperations at Midco I were transferred to Midco II.
Operations included termporary bulk liquid and drum storage of waste amd
reclaimable materials, neutralization of acids and caustics, and on-site
disposal via duping into on-site pits, which allowed percolation into the
ground water. One of these pits, called the filter pit, had an overflow
pipe leading into the ditch (Figure 3).

By April 1977, approximately 12,000 to 15,000 55-gallon drums of waste
materials were stored on site. In addition, approximately 10 above and
below ground tanks were acoumilated and used to hold wastes. The drums
were stacked three high, and along with the tanks, were badly deteriorated
and leaking. The wastes included oils, oil sludges, chlorinated

solvents, paint solvents, paint sludges, acids, and spent cyanides. Also
present were waste saturated soils caused by leaking drums and spillage,
an open dunp consisting mainly of drums, tires, and variocus wood wastes,
and an excavated pit containing unidentified sludges.

In May 1977, the Stream Polluticn Control Board charged Midco II with
irproper storage of cyanide waste, operatian of an open dump, failure to
obtain a construction or operation permit, and an improper discharge of
solvents, paint sludges, acids, and spent cyanides.

On August 15, 1977, a fire at Midco II destroyed equipment, buildings, ard
an estimated S0,000 to 60,000 drums, including drums of cyanide stored in
a building. A substantial mumber of drums containing chemical wastes
survived the fire, although most were in a very deteriorated cordition.
This included 75-100 drums of cyanide.

On February 24, 1978, the lLake County Circuit Court ordered Midwest
Solvent Disposal Company to remove and properly dispose of drums of
cyanide ard other industrial wastes from Midco I amd Midco II within 90
days. This order was never cbeyed.

In August 1979, the U.S. EPA sampled a paint tank, eight barrels, the
drainage ditch, drainage ditch sediment, and residue along the ditch.
aasedmthseresnlts, the United States filed a camplaint in the Federal
District Court in Hammord, Indiana under Section 7003 of the Resource
Conservation and Recovery Act (RCRA) (Civil Action No. H-79-556). A
Preliminary Injunction and Temporary Restraining Order was granted on
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Jaruary 31, 1980 that directed a Midco II property owner to report on
efforts to remove surface wastes from Midco II. On December 4, 1980, the
operators of Midwest Solvent Disposal Campany were ordered to submit to
U.S. EPA, a plan for the removal of all wastes stored on Mideo II, ard to
design a plan to determine the nature and extent of scil and ground water
contamination.

However, these court actions were ineffective, and in February 1581, the
U.S. EPA conducted an investigation to evaluate the possible presence of
an acute hazard to human health or the envirorment which could be remedied
by short-term safeguards. In response to site conditions, the U.S. EPA
firnded the installation of a 10-foot high fence arourd the site. The
fence was campleted in August 1981.

The U.S. EPA funded a hydrogeclogic study of the site during 1981 to 1983,
in order to identify contaminants present in the soil ard grourd water,
determine the ground water flow characteristics, and ascertain the extent
of contamination attributable to site operations.

On Jarmary 19, 1984, the United States filed its First Amended Camplaint
for Civil Action No. H-79-556, adding claims for injunctive relief urder
Section 106 of the Camprehensive Envirommental Response Compensation and
Liability Act (CERCIA) and for recovery of response costs incurred by the
United States under Section 107 of CERCIA, ard adding generator
deferdants.

Fram February to March 1984, the U.S. EPA conducted emergency removal
activities, including the repair and extension of the site fence and the
removal of 413 drums of waste. From January - March 1985, U.S. EPA
removed the remaining drums (except for 5 drums containing PCB
contaminated soils), tanks and debris from the surface of the site.

At the end of July 1985, the U.S. EFA beqan emergercy remwal of the
sludge pit and filter bed contents (Figure 3). These materials were
highly contaminated with PCBs ard cyanide. The materials were excavated
ard placed in separate piles on site. The sludge pit was backfilled with
crushed stone and the filter bed was backfilled with crushed stone and
debris from the site, such as old tires, tire rims and construction waste.
In December 1985, and Jaruary 1986, the PCB contaminated soil pile was
removed ard disposed of in an off-site hazardous waste landfill, and most
of the cyanide contaminated pile was removed.

Midco IT was placed on the National Priorities List (NPL) in October 1584.
The NPL is a list of abandoned or uncontrolled hazardous waste sites that
are eligible for investigation and remediation under CERCIA.

The U.S. EPA campleted a Work Plan for a Remedial Investigation/
Feasibility Study (RI/FS) for this site in February 1985. The purpose of
the RI was to collect data needed to determine the full extent of hazards
remaining at the site and to evaluate alternatives for remadial actions.
The RI Workplan included gecphysical, soil gas, soil, hydrxgeological,
surface water, surface sediment ard ground water investigations. However,
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the U.S. EPA discontinued its work on the RI/FS in April 1985 when a group
of deferdants agreed to conduct the RI/FS in accordance with the U.S. EPA-
approved Work Plan.

An agreement was formalized on June 19, 1985, by a Partial Consent Decree
in United states of America v. Midwest Solvent Recovery, Inc. et. al.
lodged with the United States District Court for the Northern District of
Indiana. 'I!usPartlalOcnsentDecmeraquuedreml-entofpastcosts
ard specified that an RI/FS be campleted in accordance with the U.S. EPA's
Work Plan for the Midco II site by the Deferdants. Litigation was stayed
until campletion of the RI/FS.

The contractor for the deferdants started work in May 1585. After review
of the first draft Remedial Investigation (RI) report, U.S. EPA required
additional sampling in February 1987. The sampling was campleted ard a
final RI report was approved by U.S. EPA in March 1988, The contractor
submitted the final FS report in February 1989.

1II. QOMMUNITY REIATIONS

A public meeting was held on July 18, 1985, to explain the proposed
Remedial Investigation/Feasibility Study. U.S. EPA updated the community
on the status of the RI/FS using fact sheets in November 1987 and December
1988.

A Proposed Plan was prepared explaining alternatives evaluated and the
basis for preference for one alternative. The Plan was mailed to over 100
persons in the cammumnity. Availability of the Plan was published in two
local newpapers. A public meeting was held on April 27, 1989 in a high
scheool near the site.

Verbal public coamments were received at the public meeting. Written
camments were received from a resident of Gary, the City of Hammord, the
Indiana Department of Highways, and the Mido Steering Cammittee, which
represents potentially responsible parties at the site. A summary of the
major caments, as well as U.S. EPA's respanse to them, is included in the

Responsiveness Summary in the Appendix.

The U.S. EPA-selected remedial actions identified in the Record of
Decision differ fram the preferred alternative described in the Proposed
Plan in the following ways:

1. As an alternative to deep well injection, the option of
reinjection of the ground water back into the Calumet aquifer
is allowed following treatment, with the cordition that this
cperation not cause spreading of the salt plume.

2. A Treatability Variance is approved for the solidification/
stabilization (S/S) operation fram the land Disposal Restriction
(LIR) Treatment standards. This is being approved because
existing available data do not demonstrate that S/S can attain LIR
treatment standards consistently for all soil and debris at this
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site. The Treatability Variance allows attaimment of stardards
that have been demonstrated to be attainable for soil amd debris.

IV. SCOPE AND ROLE OF RESFONSE ACTION

Removal of the surface wastes as well as excavation and removal of
contaminated soil and waste materials from the sludge pit and filter bed
have been campleted by U.S. EPA, (except for appruximately 100 cubic yards
of contaminated soil from the filter bed which will remain on-site and be
addressed during the final remedial action). This is the final remedial
action and will address the remaining contamination at the site including
contaminated subsurface soil and materials, cantaminated ground water and
contaminated sediments in the adjacent ditch.

V. SITE CHARACTERISTICS

The RI showed that on-site subsurface soils are highly contaminated by a
large number of chemicals. Ground water below the site is also highly
contaminated, but the contaminated ground water does not extend very far
fram the site. Same surface sediments in the ditch north of the site were
also highly contaminated. The ground water was also highly saline,
especially the lower part of the agquifer. The high salinity is theorized
to be largely due to leaching from f£ill on the Midco II site as well as on
adjacent properties. This filling occurred prior to the Midco cperations.

Source:

On-site subsurface soils are a contimiing source of contaminants to the
grood water and surface water. Fifteen test trenches were excavated
into the most contaminated portions of the site and thirty samples were
collected to characterize the extent and nature of this source. Several
individual sources of contamination appear to exist in the northeastern,
central-northeastern and scutheastern portions of the site. The minimum,
maximm and mean concentrations of chemicals detected in these samples are
summarized in Table 1 in the Appendix. Elevated concentrations of the
following campourds (compared to background) were detected:

alumirmm methylene chloride
arsenic acetcone
baruim 2=-butanone
cadmium chloroform
chramium 1,1,1-trichlorovethane
copper 1,2-dichloropropane
lead trichloroethene
nickel 1,1,2~-trichloroethane
zinc benzene
1,4 dichlorophencl 4-methyl-2-pentanone
iscphorone tetrachlorcethene
2,4~dimethylphenol toluene

ethylbenzene

total xylenes

phenol
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Various polyaramatic hydrocarbons and phthalates were detected in the low
my/kg range. PCBs were detected in several sanmples at levels below 50
my/Kg.

Total volatile organic campounds were as high as 0.38% by weight and
consisted predanmantly of ethylbenzene, toluene and xylene. Tctal semi-
volatile crganic campourds were as high as 402 my/kg and consisted
predaminately of polyaromatic hydrocarbons, phthalates, alkanes, and iron
tricarbonyl (n-phenyl-2-pyridimyldmethylene) benzamine N,N;. Arsenic was
as high as 1,430 my/kg, chromium as high as 1,960 my/ky, copper as high as
4,640 my/kg, lead as high as 2,810 mg/kg, zinc as high as 4650 my/kg,
cadmium as high as 11 mg/kg ard nickel as high as 1430 my/kg. The
concentrations of a mumber of inorganics in the on-site soils appear to be
correlated to the concentration of alumimum, including arsenic, cadmium,
lead, barium, chromium, copper, nickel, antimony and tin.

Surface water samples were collected at five locations in the ditch during
two raurds of sampling. An additional sample was collected further
upstreammalate.rdate The maximm, minimm and average concentrations
are summarized in Table 1. Methylene chloride, 1,2-dichlorcethane,
acetone, trans-1,2-dichlorethene amd cyanide were detected during both
rourds of sampling in locations adjacent to the site. The campourds
1,1,1-trichlorethane, 4-methyl-2-pentoncne, toluene, xylenes, benzidene,
n-nitrosodiphenylamine and same phthalate campounds were detected in one
of the rouxds of sampling. Some metals were also detected at what appear
to be elevated concentrations.

Surface Sediments:

Surface sediment samples were collected fram the ditch in five locations
during two rourds of sampling and in three additional locations during the
first round. A third roud of sampling included two additional sampling
locations farther upstream. The results show a large increase in
concentration of a mumber of hazardous substances adjacent to and for a
short distance downstream from the site. The concentrations drop off
quickly downstream from the site. These hazardous substances include:
methylene chloride; acetone, eﬂxylbenzene, toluene, benzene, 2-butanone,
arsenic, n-nitroscdiphenyl amine, chlordane, phthalate campourds, PCBES,
polyaramatic hydrocarbons, cyanide, chromium, and lead. The maximum,
minimm and average concentrations are summarized in Table 1. The results
for total volatile organic campounds are shown in Figure 4, and for total

semi-volatile organic campaurds in Figure 5.
Graurd Water:

Thirty-three monitoring wells were installed and sampled during two rounds
of sampling. Eight wells were installed and sampled in an additional
rord of sampling. The maximum, minimm and average concentrations of all
the ground water samples are sumarized in Table 1.
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An unanticipated result was that the agquifer in the vicinity of Mideo IT
is highly contaminated with salt consisting primarily of potasium, sodium
ard chlcride. The basal part of the aquifer contains as high as 60,000
my/l of chloride. The extent of this contamination is indicated by the
chloride isolines for the shallow wells in Figure 6 and the deep wells in
Figure 7. The shallow wells are relatively low in salt content campared
to the deeper wells. If the source was the fill, this suggests that the
salinity of the f£ill is largely leached cut. It is probable that bulk
chemical disposal in the filter bed also contributes to the high salinity
in ground water at the site.

Same ground water sampling results for hazardous substances are summarized
in Figures 8, 9, ard 10. Cyanide was detected in the on-site groud water
in all but three wells. The highest cyanide value (7,830 ug/l) was
detected during Phase I at E10, located adjacent to the former filter bed.
The highest cyanide concentration in off-site wells were detected at
cluster F located very close to the former filter bed (Figure 8).

VOCs were detected in all but two on-site monitoring clusters and in most
off-site wells (Figure 9). In general, deep wells had lower concentra-
tions of halogenated volatile hydrocarbons than shallower wells. Ketanes
were detected in most on-site wells, as well as a mumber of off-site
ponitoring wells. On site, the highest concentrations of toluene,
ethylberizene, and total xylene were detected at E10, located clecse to the
former filter bed locatiocn, and the highest concentration of benzene on
site was detected at Bl0. Off site, volatile aramatic hydrocarbons were
detected only at F10, F30, C10, MW¥8, and L30. Benzene was detected at
C10, M8, ard 130.

Figure 10 shows the total semivolatile concentrations in the grourd water.
Similar to the total VOC results, the highest concentrations of total
semivolatiles were detected at E10. PAHs were detected in shallow on-site
wells at concentrations of less than 210 ug/l. The only PAH detected in
deeper an-site wells was 2-methylnaphthalene. PAHs were also detected in
same off-site wells. The concentrations of PAHs at the off-site,
upgradient well MWB were higher than detected in the on-site wells,
irdicating an off-site source of these carpounds. Phthalates were
detected on and off site. No evidence of FCB release to the ground water
within the gite bourdaries was found during the RI at the analytical
detection limits used. However, PCBs detected at C10 may have been a
result of Midco II operations.

Biota:

The U.S. Fish and Wildlife Service collected samples of crayfish, snapping
turtles, small mammals and earthworms near Midco IT. These samples were
analyzed for organic and inorganic hazardous substances. The results were
to the results in control samples. Although the U.S. Fish ard
Wildlife Service has not yet issued its final report, preliminary results
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indicate that the following hazardous substances were frequently detected
at elevated concentrations relative to the control samples: 2-butancne;
benzene; toluene; ethylbenzene; alumirmmm; chromium; copper and lead. All
of these constituents were detected at elevated concentrations in soils,
graud water, surface waters or sediments in on-site and in directly
affected areas.

SMARY OF SITE RISKS
For the future development scenario including usage of the ground water,

soil ingestion, ard air exposure, an estimate of the health risks is as
follows:

Lifetime CQumilative
CQumilative Chronic
Carcinogenic Nen—carcinogenic
Risk* Risk Index+*
Exposure to Ground Water 2.6 x 1072 124
Exposure to soils 3.3 x 1074 2.99

* From Table 4-21 of the Addendum to Public Camment Feasibility Study
The main campounds causing the carcinogenic risks are:

Ground water - trichlorcethlene, methylene chloride, isophorune, 1,1~
dichlorovethane, arsenic

Soils - FCBs, trichlorvethlene, tetrachlorvethene, arsenic, benzo(a)-
pyrene

The main campourds causing the chronic non-carcinogenic risks are:

Grournd water - 4-methyl-2-pentanone; methylene chloride; selenium;
arsenic; acetone; 2-butancne; and ethylbenzene.

Soils - ethylbenzene, xylenes, arsenic and tetrachlorcethene.

The following hazardous substances were detected at concentrations
exceeding the Primary Drinking Water Regulation, Maximm Contaminant
Levels (MCIs) (40 CFR 141) in ground water near the site: benzene; 1,1-
dichlorvethene; 1,2-dichlorpropane; ethylbenzene; 1,1,1-tridzlomet.bane;
trichlorvethene;: trans-1,2-dichlorocethene; toluene; vinyl chloride:
Xylenes; cadmium; chromium; lead; arsenic; silver; selenium; and barium.

A camlative subchronic hazard index for an on—-site future use scenario
was calculated to be 27. This index is calculated by adding the ratios of
the estimated subchronic exposure rate (SER) to the Acceptable Subchronic
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Intake (ASI) for each chemical. The subchronic hazard irdex exceeded —
unity for toluene due to inhalation while bathing, to selenium and cyanide
due to drinking water ingestion, and for copper cdue to irgestion of
drinking water, ard soil ingestion. If the subchronic hazard index is
less than one or unity, no adverse health effects would be expected. -
(Remedial Investigation of Midwest Solvent Disposal Company (Midco II).
March 1988. p.6-55 and Table 6~17).

The estimated lifetime, carcinocgenic risks to the nearest resident is -
5 x 107° Que to play and recreaticnal activities in the ditch resulting in

exposure. to arsenic, trichloroethene, methylene chloride, isophorone, ard

1,1-dichlorcethane that migrated fram the site. (Remedial Investigation

of Midwest Solvent Disposal Campany) (Midco II). March 1988. Table 6-19). t

If no action is taken to contain or recover the graurd water, contaminants

will contirmue to migrate from the site and are predicted to affect groud

water in the area shown in Figure 11. Two water wells used for non- -
drinking purposes located on the Gary Airport property are in the path of

the plume. No existing wells used for drinking purposes would be

affected. The ground water wauld alsoc contimue to contaminate the ditch -
ard cause the above-menticned, human health risk to off-site residents as

well as envirommental effects.

It has been argued that the Calumet aquifer at Midco II should be —
considered a Class III aquifer because of the high salinity, ard,

" therefore, the aquifer should not be protected for drinking water usage.

However, because the salinity is not natural and has not affected a large

portion of the aquifer and because the grourd water in at least same -
portions of the aquifer is usable for drinking, U.S. EPA has determined
that the Calumet aquifer in the vicinity of Midco II is a Class II aquifer
ard should be protected for drinking water usage.

It has also been argued that there should be considered no risk due to

future drinking water usage because the high salinity would prevent its

usage. However, there is no assurance that the hazardous substances will B
always migrate within the salinity plume. In fact Figures, 6 and 7 show

that the shallow portion of the aquifer below the site (where the highest
hazardous substance contaminant levels exist) has a total dissolved solids
content of much less than 10,000 mg/l, the limit used in the Urderground

Injection Control Program as a cut-off point for drinking water usage. In
addition, a large portion of the salinity is due to the Midco II site ard
possibly due to the Midco IT operations.

Capaurds detected in the drainage ditch and ponded area northeast of the
site which are above freshwater chronic water quality criteria include
cadmium, chromium, copper, iron, lead, mercury, nickel, silver, zinc,
cyanide and di-n-butylphthalate. The U.S. Fish and Wildlife Service noted
that there are no fish present in the ditch downstream from Midco II,
apparently due to contamination from Midco ITI and other sources. The
Service believes that biota that do live in the vicinity of Midco II have
accumilated elevated concentrations of volatile and inorganic campourds
which adversely affect fish and wildlife resources.
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Cortaminant migration from Midco II through ground water and surface water
pathways moves to Lake Michigan. Significant migratory bird and
anadramous fish rescurces exist in lake Michigan, and these could be
impacted.

VIII. DESCRIPTION OF ALTERNATIVES

A large rumber of altermatives were screened, using engineering judgement
for applicability, past performance and mplementab:.hty to address the
contaminated subsurface soil and f£ill materials, the contaminated ground
water arnd contaminated surface sediments. Detailed evaluations were
conducted for 14 altermatives, which are canbinations of the most
pramising technologies. These technologies can be categorized as follows:

Contairment:

multilayered cap
. slurry wall

Ground Water Treatment:

puping of contaminated ground water and disposal in an
underground injection well without treatment

paping of contaminated ground water, treatment and then disposal
in an undergrourd injection well

purping of contaminated ground water and treatment by evaporation
Source Treatment:
soil vapor extraction
. solidification/stabilization
. in-situ vitrification
. incineration

Alternatives providing for direct treatment or removal of contaminated
soils below the water table were eliminated for a mumber of reasons. For
one, treatment of soils below the water table would normally require
dewatering of the aquifer below the site prior to excavation. Dewatering
would require installation of a contairment barrier and disposal of a
large volume of contaminated ground water. Because of the time needed for
the injection well construction, the contaminated grourd water from
dewvatering would have to be disposed of cammercially. The nearest
camercial deep well is in Chio, so this disposal would be expensive and
add transportation hazards. In addition, ground water pump and treatment
alternatives may address readily leachable contaminants by gradual remcoval
by natural ground water flushing. Contaminants that do not leach aut will
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be unavailable for direct ingestion because they are below the water
table. Therefore, the scurce removal ard treatment alternatives only
address contaminated subsurface soils and materials above the water table
ard highly contaminated materials below the water table that can be
hardled by localized dewatering.

The areal extent and depth of source treatment above the water table will
be determined by soil clearmp acticn levels (CAls). The extent and pericd
of cperation of ground water treatment measures will be determined by
grord water CAIs. Surface sediments will be scraped up in the area shown
in Figure 12 to a depth that will leave the remaining sediments below the
soil CAls. The CALs are defined in Section X, and includes attairment of
MCls in the ground water. The expected areal extent of source and surface
sediment remediation required is shown in Figure 12. The expected aerial
extent of grourd water remediation is shown in Figure 13. Applicable, or
relevant and appropriate requirements (ARARs) for the various altematives
are summarized in Tables 6, 7 and 8 in the Apperdix. The fourteen
alternatives are summarized below, including the status of compliance with
major ARARs.

ive 1: ion

By law, U.S. EPA is required to consider the no-action alternative. No
action would be taken to address the source, the contaminated grourd water
or surface water. The source would continue to cause contamination of the
ground water ard surface waters. The contaminated ground water would
contimue migrating off-site and may eventually affect nineteen ground
water wells.

ive 2: jctions Wi

This alternative consists of the construction of a RCRA campliant multi-
layer cap over the entire site, an area of approximately 302,000 square
feet. The cap wauld include a low-permeability barrier layer to prevent
vertical migration of water, a lateral drainage layer ard a vegetative
cover, as shown in Figure 14. A concrete conduit would be installed in
the ditch to carry surface water past the site.

The scraped contaminated sediments (estimated to be 1,200 cubic yards) and
areas of isolated soil contamination would be excavated and transported to
an off-site landfill for disposal.

Grourd water use restrictions would be placed in the area shown in Figure
11. The two wells on the Gary Airport property would be replaced by a
connection to the mmicipal water system.

This ard all the remaining alternatives would include installation of a
six foot chain link fence with 3-strand barbed wire around the site,
installing warning signs, and imposition of deed restrictions.

Grood water and surface water migration would be monitored regularly.
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1. Relevant and Appropriate Requirements:

This altarnat:.ve wauld be consistent with hazardous waste landfill closure

of the Resource Conservation and Recovery Act (RCRA) (40 CFR
264.111, 264.116, 264.117, 264.310), and groud water monitoring
requlraentsofm (40 CFR 264.97, and 264.93). However, it would not
be consistent with the Primary Druﬂc.mg Water Requlations (40 CFR 141) or
the RCRA corrective action requirements (40 CFR 264.100) because
contamination from the site would contimue to cause exceedance of the MCls
in off-site ground water. It also would not be consistent with the
Ambient Water Quality Criteria (AWQC) for protection of aquatic life
because the contaminated ground water would recharge surface waters and
cause exceedance of the AWQC.

2. Applicable Requirements:

The off-site disposal of contaminated sediments would have to be in
campliance with U.S. EPA's off-site policy and all applicable RCRA, and
Department of Transportation (DOT) regulations.

A clay slurry wall would be installed around the area where clean-up
action levels (CAls) are exceeded in soils above the water table ard for
groad water. The wall would be keyed into the material confining layer
located 48 feet below the surface, and would be approximately 36 inches
wide armd 2,900 feet long.

Because of the high salt content and other contaminants at the site, bench
scale tests would be performed in order to determine the formulation for
the slurry. Bentonite clay may be affected by the high salinity, so
attupulgite clay may be used instead.

A milti-layer cap as described in Alternative 2 would be placed over
the area inside the slurry wall. A conduit would be installed as in
Alternative 2. Contaminated sediments would be scraped and contained
within the cap ard slurry wall. Areas of discontinuous soil contamination
would be excavated and contained within the cap amd slurry wall. An
extraction well would be placed in the contaimment area to lower the
grourd water inside the wall by approximately 0.5 feet to insure an irward
grourd water gradient. Initially, this would require disposal of

tely 500,000 qallons of contaminated grourd water. This would
be disposed of in the nearest commercial deep well.

As with Alternative 2, the site would be fenced ard posted, deed
restrictions imposed, and a monitoring program implemented.

1. Relevant and Appropriate Requirements:
This alternative would be consistent with RCRA hazardous waste landfill

closure requirements. Bemusethegmndvataran‘sxdetheslurrywall
would meet the CAls, this alternative would also be consistent with RCRA
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correctiveacti—&xrequirmxts, and the Primary Drinking Water
Requlations. After contairment of the Midco IT source, surface water
wauld shortly meet the ARQC (unless other sources are present).

2. Residual Risks:

Because no treatment is involved in this alternative, the residuals
contained within the slurry wall and cap would be the same as presently at
the site. The risks irnvolved in case the cap amd slurry wall are damaged
or if residential development ocaurred on the site, would be the same as
the present site risks,

This and all other altermatives treating the ground water includes
installation and operation of grourd water, extraction wells to intercept
the contaminated ground water that exceeds the CALs. The results of a
preliminary model, estimate that four extracticn wells should be installed
to recover ground water as shown in Figure 15. The total estimated
pamping rate for the four wells is 28 gmm. The extraction wells would be
cperated until grourd water CAls are met in all portions of the Calumet
aquifer affected by the site. Because the contaminated grourd water would
be cotained, AWQC would shortly be attained in surface water, unless

prevented by cother sources.

A Class I hazardous waste undergroud injection well would be installed.
The injection zone would be located approximately 2,250 feet below the
surface in the Mount Simon aquifer. The underground injection operation
may be cambined with the Mideo I remedial action if this determined to be
cost effective. The 9th Averme Dump remedial action may also include
utilizing the deep well from Midco for disposal of saline waste water.

In these cases, the cambined treatment and disposal activities will
constitite an on-site action for purposes of the off-site policy, with the
exception that the transported wastes must be manifested.

The cambined treatment and disposal can be considered an an-site action
pursuant to Section 104 (d) (4) of CERCIA because the following criteria are
met (Interim RCRA/CERCIA Guidance on Non-Contiquous Sites and On-site
Management of Waste ard Treatment Residue. Porter. March 27, 1986.
OSWER Directive 8347-01):

1. The sites are close together:
2. The wastes are coampatible:

3. The wastes will be managed as part of a highly reliable long-term
remedy;

4. The incremental short-term impacts to public health and the
enviromment will be minimal.
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1. Applicable Requirements:

The deep well injection must be in campliance with the Land Disposal
Restriction (LIR) requirements of 40 CFR 268 and 40 CFR 148. The
following listed hazardous wastes have been disposed of on the site ard
are contained in the contaminated subsurface soils, grourd water ard
surface sediments: F00l, F002, F003, F00S, F007, F008, F009.

For this reason, before the ground water can be injected without
treatment, a petition to allow land disposal of waste prohibited under
S.JbtltleCofcomzsa,mstbegrantadbytheUS EPA Mministrator
pursuant to 40 CFR 268.6 ard 40 CFR 148 Subpart C. This petition must
demonstrate that there will be no migration of hazardous constituents from
the injection zone for as long as the wastes remain hazardous.

A cxross section of the geology of this area is shown in Figure 16. The
injection zone in the Mount Simon aquifer is separated by geclogical
formations from drinking water aquifers. Nearby class I undergrourd
injection wells that are presently operating, have sulmitted petitions
pursuant to 40 CFR 268.6. These petitions are presently under review by
U.S. EPA.

The injection well must be constructed, installed, tested, monitored and
cperated, closed and abandoned in accordance with U.S. EPA requirements
and corditions pursuant to 40 CFR 144 ard 146. In addition, reporting
requirements must be in accordance with 40 CFR 144 and 146. Contaminated
sediments will be scraped and disposed off-site in accordance with the
U.S. EPA off-site policy and applicable RCRA and DOT requirements.

The remedial actiocn may also require respcnses to operaticnal problems,
ard implementing corrective actions pursuant to 40 CFR 146.64, 144.67,
144.12, 144.51(d) and 144.55. This may include requirements for
construction, monitoring, reporting, well plugging and injection well
closure as necessary to prevent movement of any contaminant into an

source of drinking water (U.S. DW.)(4OCER144 3), due to
cperation of the injection well. This may also require implementation of
remedial actions to restore any U.S.D.W. that becames contaminated as a
result of operation of the injection well, to background water quality to
the extent practical, pursuant to Section 3004(u) and 3008(h) of the 1984
Kazardous and Solid Waste Amendments.

2. Residual Risks and Relevant and Appropriate Requirements:

Natural attermuation and flushing of the source would ocour during
operation of the ground water extraction system. However, some hazardous
substance residuals would remain in the subsurface soils. The residual
risks cannot be determined at this time. Therefore, a site cover would
be placed over the contaminated soils that would be consistent with RCRA
hazardous waste lamdfill closure requirements (40 CFR 264.111, 264.116,
264.117, 264.310). The site would be fenced, deed restrictions imposed,
and a ground water monitoring system implemented consistent with RCRA
requirements.
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This alternative is the same as alternative 4A except that the -
contaminated ground water would be treated to the extent necessary to meet

U.S. EPA requirements prior to the undergrourd injection. For this

altermative, U.S. EPA approval of the undergrourd injection well would be

required, but no petition demonstration would be needed. -

Prior to the deep well injection, lLand Disposal Restrictions (LIR)

treatment standards would be met. Treatment requirements for listed

wastes FOO1l, F002, F003, and FOO5 (40 CFR 268), would likely require an -
air stripper amd a liquid-phase gramular activated carbon polish system.

Treatment may also be required for cyanide, chramium, lead and nickel to

meet the proposed treatment standards for listed wastes FOO7, F008 and

FO09 (F.R., Vol. 54, No. 7.). The LIR Treatment stardards are listed in -
Tables 19 and 20 (the standards for non-wastewaters would be applicable to

contaminated ground water).

It is anticipated that treatment units would be designed for an average

flow of 28 gpm. Air emissions from the air stripper would be controlled

most likely with a carbon canister. The degree of air emissions control

required is defined in Section X. Treatment residuals, which may include —
spent carbon ard metals sludge would be disposed of off-site in accordance

with U.S. EPA's Off~site Policy and applicable RCRA and DOT regulations.

As with alternative 4A, the treatment and underground injection well —
system may be cambined with Midco I.

Alternatively, the ground water could be treated and then reinjected into
the Calumet aquifer if reinjection is comducted in a manner that will
prevent spreading of the salt plume. At the erd of the pumping, treatment
ard reinjection operation, the ground water at the site must meet the
ground water CAls (Section X). The goal of the remedial actions is to
restore the graurd water quality. Normally, this would require that the
remedial action also reduce secondary (non-hazardous) contaminants such as
total dissolved solids (T05) either to background levels or to Secordary
Maximm Contaminant Levels (40 CFR 143). HKowever, at Midco II, since
there are nearby contaminant sources, high levels of TDS would be left in
the ground water at the site at the campletion of remedial actions.

A ground water extraction system would be installed and cperated in the
same manner as in alternatives 4A and 4C. However, the contaminated
ground water would be treated by evaporation, instead of by separate
treatment operations combined with deep well injection. All contaminants
would be concentrated into treatment residuals that would have to be
disposed of off-site in accordance with U.S. EPA's off-site policy and
applicable RCRA and DOT requirements. The residuals will include blow
down ard salt cake. In addition, air stripping and carbon adsorption may
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be required prior to discharge of the condensate. Air emissions will have
to be controlled to meet the criteria described in Section X.

The blow down and carbon residuals would likely be commercially
incinerated. Cyanide and metals in the ground water would likely be
concentrated in the salt cake. If this occours, lard disposal of the salt
cake would likely not be allowed under the land Disposal Restrictions
requlations without prior destruction of the cyanide and treatment of
metals (F.R., Vol. S3, No. 7). See Table 20.

The final site cover and hardling of contaminated sediments would be the
same as in altermatives 4A and 4C.

The evaporation system may be cambined with Mideo I.

ive SA: ion the evati
landfilli

This alternative and altermatives SC, SE and S5G treat the source and
surface sediments, but not the grournd water.

1. Excavation and Off-Site Disposal:

As part of the Feasibility Study a risk assessment was conducted to
estimate the risks to off-site residents and airport workers during
excavation activities due to volatilization of organic campourds and
fugitive dust emissions. Us:.ng very conservative assumptions, it was
estimated t.hat the carcinogenic risk to the nearest residents may be
5.05 x 1078 and the risk to airport workers may be 1.1x1075. Because
these risks are low, it is acceptable to conduct the excavation activity
withaut prior soil vapor extraction (SVE) as long as adequate protection
is provided to on-site workers, emissions are monitored, measures are
taken to minimize emissions during excavation, and provisions are made to
shut down the cperation in case atmospheric corditions may cause levels of
exposure exceeding the criteria defined for air emissions in Section X.

An estimated 34,600 cubic yards of contaminated soil above the water table
ard 500 cubic yards of contaminated surface sediments would be excavated
ard disposed of off-site. All off-site disposal would be required to
camply with U.S. EPA's off-site policy and applicable RCRA and DOT
requlations. IIDRs under 40 CFR 268 may not allow this altermative because
Cyanide, metals and volatile organic campounds would not be treatad (see
standards for non-wastewaters in Tables 19 ard 20).

2. Site Cover and Ground Water:

The site would be restored to grade with uncontaminated f£ill. A conduit
would be installed in the ditch along the site. Over a long pericd of
time, ground water may attenuate to below CAls. However, in the meantime,
the grourd water at the site would be highly contaminated and would
contimie to migrate off-site. It may eventually affect groud water in
the area shown in Figure 11. Grournd water usage restrictions would be
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imposed in this area, and the two wells on Gary Airport property would be
replaced by comnections to the municipal water system. This action would
be consistent with RCRA grourd water monitoring requirements. It would be
inconsistent with RCRA corrective action requirements and Primary Drinking
Water Standards because MCls wauld be exceeded in off-site grourd water.
The AWQC may be exceeded in surface waters due to off-site migration of

the groud water.

The site would be fenced, deed restrictions imposed and ground water
monitoring implemented as in Alternmative 2.

Incineration:

As with Altermative SA, measures would be taken to insure that air
enissions during excavation and handling of the subsurface material do not
exceed the criteria for air emissions defined in Section X.

Following excavation, the contaminated subsurface and sediment material
wauld be incinerated. RCRA requlations become applicable to the material
excavated ard treated. It is anticipated that the incinerator would be a
transportable, rotary-cell type, approximately thirty-eight feet long with
a ten-foct inner diameter.

The incinerator is expected to have a capacity of approximately 17.5 tons
per hour. A secandary cambustion chamber would be used to assure camplete
destruction of the wastes, and a caustic scrubber would neutralize acidic
flue gases and control particulate emissions. The incinerator would have
to meet the testing ard performance standards in 40 CFR 264.341, 264.351,
264.343, 264.342, 7611.70 arxd special State of Indiana requirements
nx:h:d;ngatstbtnnarﬂextensxvestacksanplmg

The incineration should destroy nearly all the organic campounds ard
cyanide. The inorganics (other than cyanide) would largely remain in the
ash, 'memmln;litetimmrcmogemcnskintrnashduetoduect
soil ingestion would be approximately 2.77 x 1074 Que to arsenic.*
However, these levels of arsenic represent backgroud concentrations.
'mererainingumlativedunnicnm—ami:ngenicriski:ﬂexduetosoil
ingestion would be 2.8 due primarily to arsenic, antimony, beryllium and
chromium (VI) in the soil. The subchronic risk index would remain above
1.0 for toluene, copper, selenium and cyanide because ground water would
not be remediated. The metals in the ash may be in a form that would
leach to a significant degree. However, past leaching from the soil has
caused ground water contamination by a mumber of metals.

* From addendhm to Public Camment Draft Feasibility Study, March 7, 1589.
Table 4-21.



_ -19-
The incineration at Midco II may be combined with the incineration at the
nearby Ninth Avenue Dump site. For purposes of RCRA ard the U.S. EPA off-
site policy, the canbined action would be considered one site.

The incineration process mist satisfy the LIRs for non-wastewaters for
listed wastes No. FO0l, FO02, FOO3, FOO0S5, F0O7, F0O8, FOO9 (see Tables 19
and 20). However, a capacity variance is in effect for waste categories
F001, F002, FOO3 and FOO5 in soil, waste ard debris until November 1990.

Solidification:

In addition to the risks remaining from the ash, the concentrations of
same inorganic campounds (arsenic, chromium and lead) in the ash will be
similar to concentrations in same listed hazardous wastes for which
treatment is required prior to land disposal. This is shown in Table 9 in
the Appendix. For these reasons, solidification/stabilization (S/S) of
the ash will be required following the incineration. Following S/S, the
solidified mass must meet the LIR treatment standards (see Table 19 and
29), or meet standards for a Treatability Variance, if this is approved
pursuant to 40 CFR 268.44. In addition, if the ash is a hazardous wastes
by characteristic, D004, D0O0S, D006, D007, DOOC8, DOOS or D010, IDRs for
these wastes may be applicable at the time of the acticn.

Site Cover ard Grourd Water:

The incinerated/solidified material would be placed on-site. The design
of the final cover would deperd on the results of the leachate tests on
the ash or solidified material. If the waste is delistable, a two-foot
soil cover would be placed over the site. If not, a final cover in
capliance with applicable RCRA landfill closure requirements would be
installed.

As in Alternative SA, grourd water monitoring, usage restrictions,
mmnicipal water connections, deed restrictions, and access restrictions
would be implemented. This altermative would be inconsistent with RCRA
corrective action requirements and Primary Drinking Water Regulations.

Altermative SE: Solidification
Two methods of mixing for solidification are available. One involves
excavation, mixing above groud and replacement of the solidified material
on-site; the sacornd involves in-situ addition of reagents and mixing.
Using either method of mixing, measures would be taken to insure that air
enissions during excavation and solidification do not exceed the criteria
for the air emissions defined in Section X.

1. Above Grourd Mixing:

Subsurface materials above the ground water table amd surface sediments
that exceed soil CAls would be excavated, mixed with water, binder and
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reagents in a tank and then placed back on site to cure. It is
anticipated that the contaminated materials would be fed to the mixer at a
max;mmmteof?waxcyardsperhmr large items such as stumps would
be sifted out and sandwiched inside layers of scolidified material on the
site.

Once the contaminated subsurface materials amd sediments are excavated and
treated, the RCRA regulations became applicable. Pursuant to 40 CFR 268,
lard disposal of the treated material would not be allowed unless the IIR
treatment stardards are attained (see Tables 19 and 20), or Treatability
Variance treatment standards are attained (see Table 21) (40 CFR 268.44).
Until November 1990, there are no 1R treatment stardards in effect for
waste categories F001, F002, F003 and F0O5 in soil, waste ard debris
because of a capacity variance. The proposed UUR treatment standard for
cyanide requires destruction of cyanide rather than reduction in mability.

Because it may be impossible to meet the LIR treatment standards for
cyanide by S/S, and because existing available data do not demonstrate
that full scale cperation of S/S can attain the IIR treatment standards
consistently for all soil and debris at this site, this altermative will
caply with the ILIRs through a Treatability Variance. The required
treatment standards (based on results of Toxicity Characteristic Leaching
Procedure (TCLP) Tests) are sumarized in Table 21. Constituents that are
not listed in Table 21 should be reduced in mobility by 90% based on TCIP
tests.

Regulations applicable to hazardous wastes by characteristic (D003, D004,
D00S, DO06, D007, D008, D009, DO10) may became applicable to the operaticn
by the time S/S is implemented. If only VOCs exceed the land Disposal
Restriction Standards, then a soil vapor extraction operation would be
conducted to assure attaimment of these standards.

2. In-situ Mixing:

As an alternative to excavation and solidification, the subsurface soil to
be remediated would be solidified in-situ. It is anticipated that the
system would utilize a crane-mournted mixing system. The mixing head would
be enclosed in a bottom—opened cylinder to allow closed system mixing of
the treatment chemicals with the soil. The bottam—-cpenad cylinder would
be lowered anto the soil and the mixing blades would be started, moving
throxgh the depth in an up and down motion, while chemicals are
introduced. Vapors amd dust would be pulled into the vapor treatment
system, canposed of a dust collection system followed by in-line activated
carbon treatment. An induced draft fan would exhaust the treated air to
the atmosphere. At the completion of a mixing, the blades would be
withdrawn and the cylirder removed. The cylinder would then be placed
adjacent to and overlapping the previous cylinder. This would be repeated
until the entire area has been treated. The surface sediments would be
scraped up and consolidated on-site for solidificatien.

Using in-situ mixing, the LDRs would not be applicable nor considered to
be relevant and appropriate. The S/S will be considered successful if it
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recuces the mcbility of contaminants so that leachate from the solid mass
will not cause exceedance of the Cleamp Action lLevels in the groud water
(see Section X). If leaching of VOCs may cause exceedance of ground water
CAlLs, but leaching of other constituents will not cause exceedance of
grood water CALs (based on the treatability tests); then a soil vapor
extraction operation (as in Alternative SA) will be conducted to assure
that leaching of VOCs does not cause exceedance of these CAls.

3. Residual Risks:

If the solidification/stabilization cperation is successful, the exposures
due to direct soil ingestion and leaching to ground water should be nearly

Using solidification, the mobility of hazardous constituents would be
reduced through birding or entrapment of hazardous constituents in a solid
mass with low permeability that resists leaching. Same volatile organic
campourds will be driven off during the process, but these can be
controlled so that the effects on off-site ard on-site persons would be
negligible. S/S has been selected as the best demonstrated available
technology (BDAT) or part of a BDAT for treatment of a number of RCRA
hazardous wastes for the land Disposal Restrictions (40 CFR 268). These
include the following listed hazardous wastes: F006, K0Ol, K015, K022,
K048, K049, K050, KOS1, K052, K061, K086, K087, Kl0l. These listed
hazardous wastes contain the following hazardous constituents: cadmium,
chromium, lead, nickel, silver, arsenic, ard selenium (40 CTR 268,
pramlgated Angust 17, 1988). S/S is considered a potentially applicable
technology for treatment of hazardous wastes by characteristic mmbers
D004, DO0S, DOO6, D007, D008, ard D010, which contain arsenic, barium,
cadmium, chramium, lead, and selenium (F.R., Vol. 54, No. 7, p. 1098-
1099).

The S/S process has weaknesses. Some constituents interfere with the
bonding with waste materials. This includes high organic content (>45%
by weight), semivolatile organic campourds greater than 1.0%, cyanide
greater than 3,000 ppm, ard high oil and grease (>10%). In addition,
halide may retard setting, and soluble manganese, tin, zinc, copper and
lead salts increase the leachability potential (Technology Screening Guide
for Treatment of CERCIA Soils and Sludges, EPA/540/2-88/004. Sept. 1988).
Mideo IT subsurface materials contain halides, and elevated zinc,
manganese, copper and lead. Midco II differs from Mideo I in that Midco
1I doces not contain the same high concentrations of semivolatile campourds

ard cyanide.

In addition, the long term integrity of the solidified material is not
well documented because few projects have been in place for lang periods
of time. This is of concern because organic constituents are usually not
considered to be treated by this process but only encapsulated. There is
very little data available on the applicability of S/S to cyanide wastes.
In one study, the mobility of arsenic was increased by orders of magnitude
by the S/S. Chromium and arsenic are difficult to solidify and may
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require special—i.zed binders. Organic lead may not be effectively treated
by S/S (F.R., Vol. 54, No. 7, pp. 1098, 1099).

Therefore, U.S. EPA can not be sure how successful S/S will be at
Midco IT until treatability tests are campleted. These tests are being
initiated. In addition, treatability tests are needed to determine the
proper formulation for the solidification reagents.

4. Final Site Cover:

If the subsurface materials are excavated, RCRA hazardous waste
requlations become applicable, and the final site cover must meet RCRA
landfill closure requirements, unless the waste is delisted pursuant to 40
CFR 260.22. However, RCRA does not presently utilize leach testing

Procedures in the delisting of organic campauds. The final site cover
mist also protect the solidified material from degradation due to
envirommental factors such as acid rain and the freeze-thaw cycle.

If in-situ mixing is used, RCRA lardfill closure requirements are not
applicable. However, these requirements may be considered relevant and
appropriate by U.S. EPA depending on the results of the treatability
stidy. At a minimum, the cover must protect the solidified material from
ervirormental degradation, minimize maintenance, promote drainage, amd
minimize ercsicn.

5. Ground Water and Access:

Ground water usage restrictions, well comnections, deed rstrictions,
acress restrictions and monitoring would be implemented as in altermative
SA. This alternmative would be inconsistent with RCRA corrective action

requirements and Primary Drinking Water Requlations.
Alt tive 5G: In-Situ Vitrificati

In this thermal treatment process, a square array of four electrodes are
inserted into the ground to the desired treatment depth of 4.5 feet. A
conductive mixture of flaked graphite and glass frit is placed among the
electrodes as a path for the caxrent. Voltage is applied to the
electrodes to establish a current in the starter path. The resultant
power heats the starter path and surrounding soil up to 3600°F. The soil
becanes molten at temperatures between 2000° and 2500°F. As the vitrified
zone grows it incorporates nonm—volatile elements and destroys organic
c:npwndsbypymlysm. Pyrolyzed products move to the surface where they
cxbust. A hood over the processcollectsoft-gasefortreamant The
hood remains over the melt until gassing stops, in approximately four
days. Thus, two hoods are required for sequential batch processing. The
vitrified mass is left in place and any subsidence is backfilled with
clean fill and seeded. In addition, contaminated sediments would be
scraped and transported to the site for vitrification.

The advantages of in-situ vitrification include that excavation is not
required (except for surface sediments, which would be scraped up and
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consolidated an-site for vitrification), air emissions are controlled in
place, organic campourds are destroyed and Lnorgamc capaurds are
incorporated into a glassy solid matrix resistant to leaching and more
durable than granite or marble (Technology Screening Guide for Treatment
of CERCIA Soils amd Sludges, EPA/540/2-88/004, Sept. 1988).

Disadvantages of in-situ vitrification include that although it has been
tested in pilot studies, it has not been demonstrated in a full scale
camercial application. In addition, the camercial availability of the
equipment is limited. The presence of ground water only five feet below
the surface severely limits the econcmic practicability because of the
energy in driving off water. The presence of buried metals and
carbustible solids below the surface may also cause problems in the
operation (Technology Screening Guide for Treatment of CERCIA Soils amd
Sludges, EPA/540/2-88/004, Sept. 1988).

Becausetheorqanicompamdsmdstmyedandinorganiccmpcmﬂs
incorporated into a solid mass resistant to leaching, it is expected that
the treated material will be delistable. If tests show that the residue
is delistable, only a soil cover would be placed over the site.

Grouxd water usage restrictions, well connections, deed mt.rictiors,
access restrictions ard mmtormg would be implemented as in altermative
5A. This altermative would be inconsistent with RCRA corrective action

requirements and Primary Drinking Water Regqulations.

This alternative cambines the scurce treatment measures in alternative SE
with the contaimment measures in altermative 3. The advantage of this
alternative over alternative 3 alone is that the risks fram residual
subsurface soil contamination within the contairment barrier would be
nearly eliminated. The contaminants in the grourd water would remain but
they would be contained within the slurry wall.

Should the slurry wall fail, the ground water in the area shown in Figure
13 may eventually be affected. Although the contamination may evernrttually
atteruate, the risks from ingestion of ground water on the site itself
would remain very high for a long time.

If successful, the §/S process would nearly eliminate the remaining risks
due to the source.

This alternative cambines the source treatment measures in altermative SE
with the graund water treatment measures in alternative 4A.

At the caxlusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring and maintenance
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would be required because the long-term effectiveness of §/S is not well —

This altermative cambines the source treatment measures in altermative SE
with the grouod water treatment measures in altermative 4C.

At the conclusion of this action, the site would be close to meeting RCRA
clean closure requirements. However, long-term monitoring would be
required because the long-term effectiveness of 5/S is not well

This altermative cambines the saurce treatment measures in altermative SE -
with the ground water treatment measures in alternmative 4E.

At the comclusion of this action, the site would be close to meeting RCRA —
clean closure requirements. However, long-term mcm.ton.ng would be
required because the long-term effectiveness of S/S is not well

In selecting the final remedial actions for Superfurd sites, U.S. EPA
considers the following nine criteria:

1. Overall Protection of Human Health and the Enviromment: addresses
whether or not a remedy provides adequate protection, and describes how
risks are eliminated, reduced or controlled through treatment, engineering
controls, or institutional controls.

2. Comliance with ARARs: addresses whether or not a remedy will meet
all of the applicable or relevant ard appropriate (ARARs) requirements of
other envirormental statutes and/or provide grourds for inveking a waiver.

ence: refers to the ability of a
ramdytonaintamnliablepmtecumofmmanhealthardthemumt
over time aonce cleamrp goals have been met.

4. Reduction of toxicity, mobilitv, or volume (IMV): is the anticipated
performance of the treatment technologies a remedy may employ.

S. Short-term effectiveness: imvolves the pericd of time needed to
achieve protection and any adverse impacts on human health and the
environment that may be posed during the construction and inplementation
pericd until clearup goals are achieved.
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6. Implementability: is the technical amd administrative feasibility of
a remedy, including the availability of goods ard services needed to
implement the chosen solution.

7. Sost: includes capital ard operation ard maintenance costs.

8. Swprort Agency Accertance: indicates whether, based an its review of
theRI/FSardPrcpcsedPlan,thestateaqency(theIrﬂzanawparbrentof
Environmental Management) concurs, opposes, or has no cament on the
prefe.:rgdaltemative.

9. Commnity Acceptance: will be assessed fram the public comments
received.

These nine criteria incorporate factors required to be addressed in the
remedy selection process in SARA Section 121.

A camparison of the fourteen altermatives using the nine criteria is
included in Tables 10, 11 and 12. A camparison of costs among the
fourteen alternatives is in Table 13. Table 14 campares sane major
factors considered in the effectiveness evaluation among the fourteen
alternatives. These Tables are included in the Appendix.

The no—-action altermative (1) is unacceptable because ARARs for
grourdwater and surface waters wauld be exceeded and human health ard
environmental risks fram contimied air emissions and groundwater migration
will be unacceptable.

Alternatives that address only the source (altermatives 2, 5A, 5C, ard 5G)
are unacceptable because although groundwater and surface water
contamination may eventually attermate, this will take many years
(estimate 107-175 years). In the meantime, ARARs for the groundwater ard
surface water would be exceeded, the groundwater plume would eventually
affect a large area, and biocta may be adversely affected by grourdwater
recharge to surface waters ard air emissions.

The cortairment alternatives 3 and 6 would provide protection to mzman
health and the envirorment for as long as the site cap and slurry wall
are maintained. However, the high salt and organic concentrations may
affect the permeability of the slurry wall, resulting in the need to
replace it in the loang term. If futwre development ccxurs or the cap or
slurry wall are damaged, ﬁnnsaltu'qhealthrisksmybesimila.rtom
action for altermative 3, and to alternatives addressing only the source
for alternative 6. Costs for remedying failure would be similar to but
higher then the original installation. In that case, the total cost for a
contairment alternmative would be similar to the cost for remedial actions
that treat both the scurce and the growd water.

Altematives that include only treatment of the growrd water (4A, 4C, 4E)
would attain a considerable degree of permanent protection. Contaminants
Mymmmmmmmmmtmnmmm
ground water would be reduced in toxicity, mobility, and volume (TMV) by
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cperation of the ground water treatment system over a long period of time.
The site cover amd access restrictions would protect against on-site
direct ingestion and direct comtact risks.

At the campletion of the ground water action, residual contamination will
remain under the site cover, although it will be reduced from the present
corditions. It is uncertain what residual risks will remain. It is
possible that mobile: contaminants will remain under the cover after
campletion of the graurd water treatment actions. If the cover is
subsequently disturbed or degraded, these residuals will again cause
grourd water contamination. Even if relatively mobile components, such as
volatile organic campaurds ard cyanide are flushed from the soil, the
resicdual risks due to direct ingestion in case of future development would
be: 2.7 x 1074 lifetime carcinogenic risk due to arsenic, and a chronic
non-carcinogenic index of 2.8. In addition subchronic risks from copper
would likely remain. In addition, arsenic, lead and chromium are present
in scme of the subsurface material at concenmtrations similar to those in
scame listed hazardous wastes, for which treatment is required prior to
land disposal pursuant to 40 COR 268 (see Table 9).

For these reasons, an altermative that carbines a source treatment measure
with a ground water treatment measure is needed. S/S would address all
risks due to the source if it is successful. The effectiveness of S/S at
Midco IT would be evaluated by treatability tests prior to its
implementation.

Campared to S/S, incineration followed by S/S would more reliably treat
the organic campourds. However, incineration is considerably more
expensive than S/S by itself, and, if S/S is successful, incineration
wauld do little to further reduce risks.

Vitrification, if it worked, would more reliably address both the organic
ard inorganic contaminants. It also treats both organic and inorganic
campaurds in ane operation, which is an advantage. However, there is a
large degree of uncertainty about whether vitrification is practical at
this site because of the high water table. In addition, it is estimated
to be considerably more expensive than S/S and, if S/S is successful,
would do little to further reduce risks.

All the groud water treatment alternatives would result in attaining
ARARS ard providing long-term protection of the Calumet aquifer at the
site when cambined with a source treatment alternative. They differ only
in their method of treatment and disposal of the highly saline
comtaminated ground wvater. The treatment and deep well injection
altermative (4C) may substantially reduce ™V of contaminants in the
ground water prior to deep well injection.

Organic campourds would be removed by stripping and carbon absorption.

If residuals from this treatment are incinerated, this would provide
permanent treatment of these contaminants. If they are larxdfilled, the
disposal may not be considered any more permanent than deep well injection
without treatment. If cyanide treatment is required, a chlorination
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process may be used, which should permanently destroy the cyanide. Metals
may be removed by precipitation. The metals sludge would be landfilled
but may require solidification first. This disposal may not be considered
more permanent than deep well injection without treatment.

The evaporation alternative (4E) would reduce the volume of all
cmtammantsarﬂthetmucxtyofcontammntsmtheblowdownby
incineration. However, extensive treatment of the salt cake would likely
ke required prior to land disposal under the RCRA land Di

Restrictions. If such treatment is not required, altermative 4E would
include disposal of significant quantities of hazardous wastes in off-site
lardfills.

The deep well injection without treatment altermative (4A) would not
reduce TMV of contaminants in the grourd water. However, if a petition to
allow land disposal is approved by U.S. EFA, this alte.rnat:.ve shauld
provide permanent human health and envirormental protection since the
petition must demonstrate that there will be no migration fram the
injection zone while the wastes remain hazardous. In additicn,
alternative 4A is considerable less expensive than altermative 4C.

X. THE SELECTED REMEDY

U.S. EPA selects either alternative 7 or 8 for implementation at Mideco II.
These alternatives are described in Sections XIII and IX. Altermative 7
will be implemented if a petition to allow injection of waste prohibited
urder 40 CFR Part 148 Subpart B is approved by U.S. EPA. In this case,
the permanence of the remedial action would be considered equivalent to
altermative 8, and alternmative 7 is less expensive. If a petition is not
approved, alternative 8 will be implemented.

The selected alternative will also include site access restrictions and
imposition of deed restrictions, as appropriate. Either altermative will
include treatment of the source by S/S5. This is the least expensive
alternative that will permanently recduce T™MV of the source ard be fully
protective of human health and the envirorment. However, implementation
of this source remedial action depends on the results of the treatability
tasts for S/S. If the treatability tests show that S/S will not provide a
significant reduction in mobility of the hazardous substances of concern,
the ROD will be recpened and a different source control measure will be
selected. A more detailled cost breakdown for these alternatives is in
Tables 15 and 16 in the Apperdix.

Clean Up Action levels (CAls):
Soil Clean Up Action Levels:

All subsurface materials affected by the site or by Midco operations that
exceed any of the following risk based levels will be treated:
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Qumulative Lifetime Carcinogenic Risk
Qmulative Chronic Noncarcinogenic Index
Subchronic Risk Index
Grourd Water Clean Up Action lLevels:

o
e
ooxX

All portions of the Calumet aquifer affected by the site or by Midoo
operations that exceed any of following risk-based levels will be
recovered ard treated (except as provided for in the

discussion). The ground water pumping, treatment and disposal system
shall contimie to operate until the hazardous substances in all portions
of the Calumet aquifer affected by the site or by Midco operations are
reduced below each of these risk-based levels (except as provided for in
the subsequent discussion). Applying the CAls throaxghout the contaminated
plume is consistent with F.R., Vol. 53, No 245, p. 51426.

Qmulative Lifetime Carcinogenic Risk = 1 x 10~5

Qmulative Noncarcinogenic Index = 1.0

Subchronic Risk = 1.0

Primary MCIs (40 CFR 141)

Chronic AWQC for protection of aquatic life multiplied by a factor 3.6

Evaluation of Attairment of CAls:

The risk levels will be calculated fram the soil and ground water
analytical results using the assumptions listed in Tables 2, 3, 4 and 5
in the Apperdix (except that in place of the average site concentration,
actual measured soil and ground water concentrations in each sample
location will be used, and soil ingestion rates for chronic exposures of
0.2 gram per day for ages 1-6 ard 0.1 gram per day for older age groups
will be used), the procedures in the Superfund Public Health Evaluation
Marial and U.S. EPA's most recently published carcinogenic potency factors
ard reference doses.

For inorganic campounds in ground water, the anmalytical results from
filtered samples will be used. The analytical procedures will at least
reach the analytical detection limits listed in Tables 17 amd 18 in the
Apperdix. Constituents that are not detected shall not be included in
risk calculations. Constituents that are detected below backyround
concentrations identified in Tables 17 and 18 shall not be included in the
risk calaulations.

If only one constituent is detected in ground water at a concentration
that is calaulated to potentially cause a lifetime, incremental
carcimgenicriskotlxlo‘s or greater, and an MCL has been pramilgated
for this constituent pursuant to 40 CFR 141, then the MCL will be the CAL
for that constituent. In addition, that constituent will not be used in
the amuilative risk calculation.
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JUSTIFICATION FOR USE OF 10™> RISK LEVEL:

Use of the 1 X 1075 lifetime, cumulative carcinogenic risk level as
opposed to the 1 X 107 level is considered more appropriate for a soil
CAL for this site because residential development is unlikely because of
the industrial usage of the area.

Use of the 1 X 107> lifetime, cumuilative carcinogenic risk level is
considered more appropriate for the ground water CAL as cpposed to the 1 X
1076 level because the Calumet aquifer is little used in the vicinity of
the Site, and because there are multiple contaminant sources that are
affecting the Calumet aquifer in the vicinity of the Site. In addition,
the 10~6 level is generally well below the analytical detection limits for
the constituents of concern.

CRITERIA FOR CONTROL OF AIR EMISSIONS:

Each separate source of air emissions shall be ocontrolled to prevent
exposures to the nearest resident and workers on adjacent properties from
causing an estimated amilative, incremental, lifetime carcinogenic risk
exceeding 1 x 1077, Since there are multiple cperations that cause air
emissions, each must be controlled to the 1 x 10~/ carcinogenic risk level
to assure that the total risk will be less than 1 x 1075, The following
cperations will be considered separate sources:

1. Subsurface scil excavation and handling:.
2. BEmissions from S/S;
3. Emissions from ground water treatment.

The risk levels will be calculated using conservative assumptions, the
procedures in the U.S. EPA Public Health Evaluation Marual and Exposure
Assessment Manual, and the most recent U.S. EPA published carcinogenic
potency factor. The emissions mist also be controlled to prevent any non-
carcinogenic risk either on-site or off-site. Fugitive dust must be
controlled in campliance with State of Indiana requirements.

The selected remedial actions will be protective of human health and the
ernviromment, will attain applicable or relevant and appropriate Federal
and State requirements and are cost effective. The remedy satisfies the
statutory preference for remedies that employ treatment that reduces
toxicity, mobility or volume as a principal element and utilizes permanent
solutions and alternative treatment technologies to the maximum extent

practicable.

The State of Indiana is expected to concur with the selected remedial
actions. Although there is same public concermn about the deep well
injection operation, it is believed that the protective msasures

in U.S. EPA's Underground Injection Control Program coupled with source
(soil) treatment provide a more acceptable technology for the camamity
than the further degradation of the existing Calumet aquifer or the Grand
Calumet River.
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Iand Disposal Restriction Treatment Standards for Waste
Categories FOO1l, FO02, FO03, FOOS (frum 40 CFR 268.41)
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Standard Pacrametacs Used for Calculation of Dosage and intake

fab'le 2

Parameter Adult Chikd age 6-12 Child age 26
Physica!l Chsracterisiics
Average Body Weight 70kg{1.2) 2k3(3) 16 kg (3)
Average Surtace Area 18150 em2 (1) 10470 am2 (3) 6980 em2(3)
Actlvity Charscterlstics '
Amount of Wawr ingested Daly 2fters (1) ‘ 1imr (2) 1 5w (2
Amount of Air Breathed Daily 20m3(1) 11m3 (1) &§m3 (1)
Amount of Fish Consumed Daily 659(1)
Sod Ingested (Pica) Daily 1.09(1)
Frequency of Wamr Use for Swimming 7 daysyr (1) 7 daysir (1)
Duration of Exposure Whie Swimming 2.8 hry/dey (1) 2.6 hre/day (1)
Percentage mu immersed 0.8 (4) 0.8 {4) 0.8 (4}
Langth of Exposure Whie Bathing 20 min (%) 20 min (S) 20 min (5)
Length of Additional Exposure Afer Bathing 10 min (5) 10 min (5) 10 min (5)
Amount of Ax Breathed Whie Bathing S5m (1).(5) .60 m3(1),(5) .49 m3 (1).(5)
Volume of Showerstall 3mi(s) amis) ama(s)
Volume of Bathroom 10m3(S) 10ml (5) 10m3 ()
Volume of Water Used While Showering 200 Feary(S) 200 Swn(S) 200 fiters(S)
Mateclal Characteristics
Oust Adherence 0.51 mg/iem) (6)
TmhrRaﬁoolCmu_mMFmWw 1710000 (4)
© Ar
Mass Fux Raw (wawr-based) 0.2-0 S mg/em2nv (1)

(1) U.S. EPA, 19863
(2) U.S. EPA, October 1986
(3) U.S. EPA, 19854

(4) US. EPA_ 1584>

(5) Symms, 1986

{6) Lepow, 1974



Table 3

Table 6-5.
Mipco it

Exposure Pathway Analysis
On-site Future Use Scenatlo

EXPOSURE
MEDIA PATHWAY MECHANISM TYPE OF EXPOSURE SELECTED FOR ANALYSIS
Alr Waste Asaction Volalllization Dermal Contact No - nol likely, site covered with lift
inhalation with partial vegetative cover
Contaminated filVsoll Volatllization Inhalation Yes
Contaminated fitVsofl Fugttive dust Dormal Contact No - not likely, site covered with it
Inhalatlon with partial vegetative cover
Suriace water Volatilizatlon inhalation Yes - covered under surlace walter
Ground Water Movement through Drinking wator Ingestion Yas - local wells used
aquifer - use through
residentisl and Bathing Dermal contact Yes - joca! wells used
Industrial wells inhalallon Yas - focal wefls used
Household Use fnhalatlon Yes
Solls Contaminated Msoll Fugliive dust Dermal contact Yos
(Sediments) Inhatation o
Ingestion Yes - PiCA
Surlace Waler Ground water discharge Casual contact Dermal contact Yes
1o dralnege ditich Ingestion No - not used for drinking water
Volatilization Inhalation Yea
Bioaccumutation No - currenlly under investigation

by U.S. Fish and Wildlile

LE



Table 6-5. (Contlnucd)

MIOCO #

Exposurs Pathwey Anslysls
Nesres! Resldence Scenstlo

EXPOSURE
MEDIA PATHWAY MECHANISM TYPE OF EXPOSURE SELECTED FOR ANALYSIS
Alr Wasle fleaction Volatilization Deormal Contact No - not likely, site covered with hit
Inhalation with partial vogetation
Contaminated filsoil Volstilization tnhalation Yes - probably low exposure levels
Adsorption o dusts Dermal Contact No - not kikely, site covored with il
inhalation with partial vegelation
Contaminated surince Volatilization Inhalation Yos
water
Ground Waler Movement through kanldng water Ingestion No -drinking water wel removed
aquiler - use through rom contamination
residontisl and Bathing Dermal contact No - well removed lrom contamination
industrial wells Inhalation
Hand-washing Dermat contact No - wel removed from contamination

Solle
(Sediments)

Sutucq Water

Contaminated filVsoll

ground water
discharge t0 Grand
Csalumet River

ground water
discharge 10 Lake
Michigan

Giound water discharge
10 drainage ditch

industrialHousehold
Use

Adsorption to dusts

Casual contact
Volatilization/aerosols

Reacreation/Fishing

Casval contact

Volatilization

Inhalation

Inhalation

Dermal contact
Inhalation
Ingestion

Dermal contact
Inhalation
Ingestion

Dermal contact
Iinhalation

Bioaccumulation

Dermal contact
Ingestion

Inhalation

Bioaccumulation

No

No
No
Mo

Yes - coatsct probably minimal, dilution
Yes
No - not used for drinking water

Yos - conlact probably minimal, dilution
Yes
No - currently under invesligation
by U.S. Fish and Wilkflite
Yos
No - not used lor drinking water

Yes

No - currently under invostigation
by US Fish and Wildhio

1S3
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Table 6 - 8
Midco U

Routes of Exposure Used in Caiculation of intakes

Exposure Scenario

On-site Scenario

Nearest Residence

Exposed Routes of Exposure
Population Dermal Ingestion Inhalation
Child 2-6 Play in Soil Drinking Water Household Air
Bathing PICA Bathing
Child 6-12 Play in Soil Drinking Water Household Air
Play in Surface Water Bathing
Bathing
Aduit Recreation in Surface Drinking Water Household Air
Water Bathing
Bathing

Child 2-6

Child 6-12 Play in Surface Water

Adult Recreation in Surface
Water

Household Air

Household Air

Household Air
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Table

Table 6 - 9
MIDCO 1

Charscleristice of Subchronic/Chronlc Exposure Scenarios

Subchronic Exposure

Chronic Exposure

Route of Exposure Media Aciivity Population Characteristics Characteristics
Dermal Soil Play Child age 2-6 Three exposure events (handa One exposwe svent (hands only)
Child age 6-12 only) at average concentration pet day, 150 days per year, at
or one event at highast conc., average conceniralion
whichever |s greatest
Surface Water Recreation Child age 6-12 Three hours of exposwre (20% One hour ol exposure (20% ol
Adult of body) at average concentration body}, 150 days per year, st
or one howr at highest concentration, sverage concentration
whichever Is greatest
Ground Water Showering/ Child age 2-6 One hour of exposure (80% of body) 20 minutes ol exposure (B0% ol
Bathing Child age 6-12 at average concnetration or 20 min. body) at average concentration 365
Adult at highest concentration, whichevar days/year
is greatest
Ingestion Soll Pica Child age 2-6 5 gram per day at average 1 gram per day, 150 days per
concentration or 1 grams at year, at average concentration
highest concentration, whichever is
greatast
Ground Water Drinking Child age 2-6 3 liters at average concentration or . 1 Nter per day, 365 days per year,
Water Child age 6-12 1 liter at highest concentration at average conceniration
whichever Is greatest
Adult 6 lters at average concentration or 2 fiters per day, J65 days per year,

2 litets at highest concentration,
whichever Is greatest

at average concentration

ot



Table 6 - 9 (continued)

MIDCO B

Characleristics of Subchronic/Chronic Exposure Scenarlos (Continued)

Subchronic Exposure

Chronic Exposure

j8%

RAowte of Exposure Media Activity Population Characleristics Characleristics
inhaletion Combined Soil/ Hame Child age 2-6 24 hours ol exposure 160 m on-sile 18 howrs of exposure, J65 days
Swiface Water Child age 6-12 and 1609 m off-she from source at per yaat, 160 m lrom source on-site
Emission average predicted emission rate or and 1609 m from source olff-site st
18 hr at highest predicisd emission average predicted emission rate
rate, whichever Is grealest
Adult 24 hours of exposwre 160 m on-sile 16 howrs ol exposure, 165 days
and 1609 m ofl-sie from source at per ysar, 160 m lrom source on-slte
average predicted emission rate or and 1609 m lrom source ofi-site st
16 hr at highest predicted emission average predicted emission rate
1ate, whichever |s greatest
Ground Water Showering/ Chiid age 2-6 One hour of exposure at sverage 20 minutes of exposwre, 365 days
Bathing Child age 6-12 concentration or 20 minutes at per year at average conceniration
Adult highest concentration, whichever
Is greatest
Home Child age 2-6 24 howrs ol exposure st 0.0001 x 16 howrs ol exposure, 365 days
Child age 6-12 the average ground water conc, per year, at 0.0001 x the average
or 18 hours at 0.0001 x the ground water conceniration
highest concentration, whichever is :
greatest
Aduh 24 hours of exposure at 0.0001 x 16 howrs of exposure, 365 days

the average ground water conc.

or 16 hours at 0.0001 x the
highest concentration, whichever |s
greatest

pet year, at 0.0001 x the average
ground water concentration



LOCATION

TABLL 1-la

MIDCD 17
LOCATION.SPLCIFIC MEQUIMEMENTS

TEOQUTAMMCNT 0 CITATION

Table ¢

AP tSanlt v

within 100 year floodolain

withan floodplein

¥ithan selt dose forsation,
undargrounas aine, 6Ff Ceve

Yithin ares where sction agy
cause irrecetadlie hars, loss,
or destruction of signaficant
artifacts

Histaric project ewned of
controlled dy federal agency

Critical magitet upen which
enoengeren species or
thresiened Bpecies depends

wetlang

wetlasng

wildarnesa ates

wilelife refuge

Ares affecting strees of river

u1tnim ares affecting
natioral eilc, scemie, O
Tectestions] fiser

vitain cosstal moe

Oceans or weters of tne
United Stetes

within 200 feet of fault
¢i30laced in Malscene lise

migratory vird flignt pattern

Ares affecting laves ond
streass
Naditst for ssrine ssmmgls

Lexe 18 Ingens
within fizogplain an [ngiame

Indiana a2itat voon ehicn
nONAE™e O endainqered
secies cepend

nithin Ingiens neture prasetve

TSO facility must be designed, constructed, opefeted,
g Bgintsined to svold washout
(a0 CFR 244.18¢0))

Action tn flecdelarn ta evaid edveatse sffects, ®1ri01 70
patential Mare, Feetore g preserve natursl end beneficisl
valuse

(Cxecutive Order 11988, Protection ef Mloodoleins,

(A3 O'R ¢, Agpendix A))

RCRA Nagnrdous weste plecesent of non-conteinerized ar
bulk liawd herstdous waste prodidited
(a0 OR 268.18)c))

Action to recever and preserve artifects
{Matisnal Archenlsqical wnd Wistoriesl Preservation Act
(16 U.S.C. Section a49; 36 (TR Part ¢3)

Action te preserve historic procerties; plamning of sction
Lo sinisize hare to Netional Mistoric Lanamarks

{Mationgl Mistaric Preservetion Act Section 104 (lg U.S.C.
470 ot seq.; 36 O°R Part 800)

Action to conserve endenqered specias of threstened soeclies,
including consultation wath the ODepartaent of [nterior
(Endengered Soecies Act of 1973 (16 U.5.C. 1931 ot seq.:

50 OR Pare 200, 50 CFR Part 402)

Action to sinisize the destruction, lass, of degracataon
of wetlence

(Esecutive Order 11990, Protection of Wetlsnas,

40 TR ¢, Appencis A

Action to promibit discharge of dredged or fill ssterisl
inte wetland without pereit
(Clesn vater Act Section a04: 40 [FR Parts 230, 231)

federqlly-oened ares detignated as wilderness ares sust de
sOMINIStered 1N BuCh mpnnet g8 vill leave 18 VAL ited
88 wilderness anG to preserve Its wilderness character

(wilgerness Act (14 U.5.C. 1131 et nea.): SO OFM 33,1 ot seq.)

Only action allowed uncer the provisaions of 16 U.S.C. Section
460 oa(c) msy te undertaken i1n sreas thst sre part of the
Mationgl wilglife Refuge Systes

{U.S.C. 4800 ot seq.; 50 TN Part 27)

Action auring diversion, chenngling or other activity that
s0dif1es & sirens or Siver ano affects fosn or wilelafe
(Fisn eng 91]al1fg Caoraination Act (16 v.S5.C. 661 et. Seq.,
0 Or§.202))

Avesd Loking or #3910t1nG AN action tAst wi]l heve direct
edverse effects of sconic river

(Sewnic Rivers Act (16 U.5.C. 1271 ot med. Sectin 7 (a});
40 TN 6.302 (e))

Conduct sctivitine affecting the cosstal fone 1n sennet
consletent with approved State msnageeent progreas

(Cosstal lsne Mansgement Act (16 U.5.C. Section Jasl et seq.))

Action tg ¢d1%00se af dredge end Fi]] esterial 10 pronidited
witheut a pereit

{Clenn weter Act Seclion 404 CTR 125 Subpatt Wi Warine
Pretection Resources end Senctusry Act Sectien 103)

New Lrestment, ftarage of disgesal ¢f Nazargous waste
proniditec

(& TR 244.)000))

Mgratory 8ire Treety Act

Medrameus fisn Conservation Act

Mgring Memma] Protection Act

Loke Preservation Act
§13=2-11.1;

floog Control Act
(1¥-3-22,

rwem and (Adenqeres Seacies Act
le=2-8)

hoture Preserves Act
{laea~3}

Reproduced trom
best svailable copy.
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Table

TABLE 1-15

MIDCO I

ACTION-SPECIFIC REQUIREMENTS

Page | of 9

Requirement and Citation

Air Stripping

Capping

Consolidation

Proposed standards for control of emissions of volatile
organics.

Placement of cap over waste requires a cover
designed and constructed to:

o Provide long-term minimization of migration of
liquids through the capped area;

o Function with minimum maintenance;

o Promote drainage and minimize erosion or abrasion
of the cover;

¢ Accomodate settling and subsidence so that the
cover's integrity is maintained; and

o Have a permeability less than or equal to the
permeability of any bottom liner system or natural
subsoils present.

Eliminate free liquids by removal or solidification.

Restrict use of property as necessary 1o prevent
damage to cover.

Prevent run-on and run-off from damaging cover.

Stabilization of remaining waste to support cover,
(40 CFR 264)

Placement on or in land outside unit boundaries or
area of contamination will trigger land disposa!l
requirements and restrictions.

(40 CFR 268 (Subpart D))

7
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TABLE 1-15 {(continued)

Page 2 of 9

Requirement and Citation

Direct Discharge
of Treatment
System Effluent

C e e e e e g Nl TR

Use of best available technology (BAT)
economically achievable is required to control
toxic and nonconventional pollutants, Use of best
conventional pollutant control technology (BCT) is
required to control conventional poliutants.

Technology-based limitations may be determined on a
case-by-case basis.
(40 CFR 122.44(a)]

Applicable federally approved state water quality
standards must be complied with. These standarcs
may be in addition to or more stringent than other
federal standards under the CWA,

[40 CFR 122.44 and state regulations approved under
40 CFR 131)

Applicable federal water quality criteria for the
protection of aquatic life must be complied with
when environmental factors are being considered.

{50 FR 30784]

The discharge must conform to applicable water
quality requirements when the discharge afiects a
state other than the certifying state.

(40 CFR 122.44(a)]

The discharge must be consistent with the
requirements of a Water Quality Management Plan
approved by EPA,
(40 CFR 122.44(d)]

Discharge limitations must be esiablished for all toxic
poliutants that are or may be discharged at levels
greater than that which can be achieved by
technology-based standards.

{40 CFR 122.44(e)]

Develop and implement a BMP program and
incorporate in the NPDES permit to prevent the

release of toxic constituents to surface waters.
{40 CFR 125.100])
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Action

TABLE 1-15 (continued)

Page 3 of 9

Requirement and Citation

The BMP program must:

o Establish specific procedures for the contro! of
toxic and hazardous pollutant spills;

o Include a prediction of direction, rate of flow,
and total quantity of toxic poliutants where
experience indicates a reasonable potential for
equipment failure; and

o Assure proper management of solid and hazardous

waste in accordance with regulations promulgated
under RCRA.
(40 CFR 125.104]

Discharge must be monitored to assure compliance.
(40*'CFR 122.44(i)]

Approved test methods for waste constituents to be
monitored must be followed. Detailed requirements
for analytical procedures and quality controls are
provided.

Sample preservation procedures, container materials,
and maximum allowable holding times are prescribed.
(40 CFR 136.1-136.4]

Permit application information must be submitted
including a description of activities, listing of
environmental permits, etc.

[0 CFR 122.21)

Monitor and report results as required by permit.
(40 CFR 122.44(i)]

Comply with additional permit conditions.
(40 CFR 122.41()]
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TABLE 1-15 (continued)

Page 4 of 9

Requirement and Citation

Discharge to POTW

Discharge of Dredge and
Fill Material to
Navigable Waters

Poliutants that pass through the POTW without
treatment, interfere with POTW operation, or
contaminate POTW sludge are prohibited.

Specific prohibitions preclude the discharge of
pollutants to POTWs that:

o Create a fire or explosion hazard in the POTW;
o Are corrosive (pH <5.0);
o Obstruct flow resulting in interference;

o Are discharged at a flow rate and/or
concentration that will result in interference;

o Increase the temperature of wastewater entering
the treatment that would result in interference
but in no case raise the POTW influent
temperature abave 104°F;

Discharge must comply with local POTW pretreatment
rogram; and .
40 CFR 403.5 and local POTW regulations]

RCRA permit-by-rule requirements must be complied
with for discharges of RCRA hazardous wastes to
POTWs by rail, truck, or dedicated pipe.

{40 CFR 264.71 and 264.72]

The f{four conditions that must be satisfied before
dredge and fill is an allowable alternative are:

o There must be no practicable alternative;

o Discharge of dredged or fill material must not
cause a violation of state water quality standards,
violate any applicable toxic effluent standards,
jeopardize an endangered species, or injure a
marine sanctuary;
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TABLE 1-15 (continued)

Page 5 of 9

Requirement and Citation

Excavation

Ground Water Diversion

Incineration (On-Site)

o No discharge shall be permitted that will cause or
contribute to significant degradation of the water;

o Appropriate steps to minimize adverse effects
must be taken; and

o Determine long- and short-term effects on
physical, chemical, and biological components of
the aquatic ecosystem.

(40 CFR 230.10 and 33 CFR 320-330)

Movement of excavated materials containing RCRA
hazardous wastes to new location and placement in or
on land will trigger land disposal restrictions.

M . -«
Excavation of RCRA hazardous waste for construction
of slurry wall may trigger cleanup or land disposal
restrictions.

Analyze the RCRA hazardous waste feed
[40 CFR 264.341]

Dispose of all hazardous waste and residues including
ash, scrubber water, and scrubber sludge.
{40 CFR 264.351)

Performance standards for incinerators:

o Achieve a destruction and removal efliciency of
99.99 percent for each principal organic hazardous
constituent in the waste feed; and
(40 CFR 264.343)

o Reduce hydrogen chloride emissions to 1.8 kg/hr
or | percent of the HCL in the stack gases
before entering any pollution control devices.

(40 CFR 264.342)
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TABLE 1-15 (continued)

Page 6 of 9

Regquirement and Citation

Land Treatment

Monitoring of various parameters during operations of
the incinerator is required. These parameters
include:

o Combustion temperature;

o Waste feed rate;

o An indicator of combustion gas velocity; and
o Carbon monoxide.

Special performance standard for incineration of
PCBs.
(40 CFR 7611.70]

Special requirements for incineration by Indiana
Department of Environmental Management, including a
trial burn and extensive sampling.

Ensure that hazardous constituents are degraded,
transformed, or immobilized within the treatment
zone.

{40 CFR 264.271)

Maximum depth of treatment zone must be no more
than 50 feet from the initial soil surface, and more
than 3 feet above the seasonal high water table.

(40 CFR 264.271]

Demonstrate that hazardous constituents for each
waste can be completely degraded, transformed, or
immobilized in the treatment zone.

{40 CFR 264.271)

Minimize run-off of hazardous constituents.
{40 CFR 264.273)

Maintain run-on and run-off controis and management

system.
[40 CFR 264.273)

Unsaturated 2zone monitoring.
{40 CFR 264.281)

Special requirements for ignitable or reactive waste.
(40 CFR 264.282)
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TABLE [-15 (continued)

Page 7 of §

Requirement and Citation

Slurry Wall

Treatment

Underground Injection
of Wastes and Treated
Ground Water

Special requirements for incompatible wastes.
(40 CFR 264.282)

Special requirements for F020, FQ21, FQ22, FO023,
F026, and F027 wastes.

(40 CFR 264.283)

Excavation of RCRA hazardous waste for construction
of slurry wall may trigger cleanup or land disposal
restrictions.

(40 CFR 268]

Proposed standards for miscellaneous units require
new units to satisfy environmental performance
standards by protection of ground water, surface
water, and air quality, and by limiting surface and
subsurface migration.

Treatment of wastes subject to ban on land disposal
must attain levels achievable by best demonstrated
available treatment technologies (BDAT) for each
hazardous constituent in each listed waste.

(40 CFR 268.10-13)

BDAT standards for spent solvent wastes are based
on one of four technologies. Any technology may be
used; however, if it will achieve the concentration
levels specified.

[RCRA Sections 3004(d)e).(e)3)

42 U.S.C. 6924(d)(3).(eX3)]

UIC program prohibits:
(40 CFR 144.12]

¢ Injection activities that allow movement of
contaminants into underground sources of drinking
water and results in violations of MCLs or
adversely affects health; and

o Construction of new Class [V wells, and operation

and maintenance of existing wells.
(40 CFR 144.13)]
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TABLE 1-15 (continued)

Page 8 of 9

Requirement and Citation

Wells used to inject contaminated ground water that
has been treated and is being reinjected into the
same formation from which it was drawn are not
prohibited it activity is part of CERCLA action.

(40 CFR 144.13]

All hazardous waste injection wells must comply with
the RCRA requirements,

[40 CFR 144.16]

I
Owners and operators must:
(40 CFR 144.26-27]

o Submit inventory information to the director of
the state UIC program;

o Report non<compliance orally within 24 hours; and

o Prepare, maintain and comply with plugging and
abandonment plan.

Monitor Class 1 wells by:

o Frequent analysis of injection f{luid;

o Continuous monitoring of injection pressure;
o flow rate and volume; and

o Instaliation and monitoring of ground water
monitoring wells.

Applicants for Class | permits must:
(40 CFR 144.55)

o Identify all injection welis within the area of
review; and

o Take action as necessary to ensure that such
wells are properly sealed, completed, or abandonec
to prevent contamination of USDW.
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TABLE [-15 (continued)

Page 9 of S

Requirement and Citation

M U MR BVR RN RN AR DR PR R VRN KPR

|

1

Criteria for determining whether an aquifer may be
determined to be an exempted aquifer include current
and future use, yield, and water quality
characteristics.
[40 CFR 146.4)

Case and cement all Class | wells to prevent

. movement of fluids into USDW, taking into

consideration well depth, injection pressure, hole size,
camposition of injected waste and ather factors.

Conduct appropriate logs and other tests during
construction and a descriptive report prepared and
submitted to the UIC Program Director.

Injection pressure may not exceed a maximum leve!l
designed to ensure that injection does not initiate
new fractures or propagate existing ones and cause
the movement of fluids into a USDW.

[40 CFR 146.13)

Continuous monitoring of injection pressure, flow
rate, and volume, and annual pressure, if required.

Demonstration of mechanical integrity is required
every J years.

Ground water monitoring may alsc be regquired.
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Clean Voler Act (CwA)
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(PAe rm woter preatection streteqy
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Migrrul ton Buy reeprrre dingumut wt
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Jevelo are net at cincentrol imne
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Tiaste. A Petoit ohauld nel be requited,

Sl necensery techmicel requiresments

will be nel.

On-site eucovetion mep Tesuit in the X X X
short-tere euiosion of porticulstes.

On-sile persgrmel vill be sdegquately

protocted. [ffecte te mitigete relense

will be nede.

loplenentotion of the alternslives dues
rot include the dmping of any meleriele
W the eceon of incineral ton st ser.

Cuisting tecords indicots thet the sile
deen nel contoin high- or few-level
redssective veste.

lapimmentation of the slternalives witl
ol offect sitee on the reqister.

Rivete en Lhe retionel tnventery wil) not
be offocted by siternatives.
Juplienentation of the siternetives wedl
rot offect threoloned of endengered
spocien ond their habilat.

Inplonentotion of the sltecnetives w2 1))
rot affect stene of impartont wiltdlife
reseurces.

Jaglonenlotson of the sltacrnclives will
ret offect o cusetel aone.

laglenentotion of the sitematives sheuid
mat tequite relocotion of residences of
veinssser ar scomsition of preperty.

Ingleasntation of thie slternative witil
et occor in o flosd plarn.

Japiesentotion of 1his elletnstive mey ] 1 X [ x | ]
offact » watlond.

CIACLA sclions oo evempled from MPA
fequiteoent e,

Aterastives showld sl offrct llwse
resources.
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Alternstive

Lew or Requistim

Comment

st

tredsnne losatdous Yaste
Marppraent Progran - Indisne
{rvironaental Moneneaent Board
Artscle & {)20-4M-0)

fules 2, ), &, Vaaly
Cemetatlion ldentiticotron
Stendetds for Cenatoturn

Mule 3 SMendarde Appliceble

Rule 6 Aanierds Applicable
to Dwrre wnt Operetare af
Isnrdous Yaste Fecslrties

Mile ! Clusmre Muntc lanues

fvle 8-9 Mezecdoue Yeste
Foctlsly Conslrection ond
Opetaling Porast

Indisne Voste Tresteent
facilatras feguiotion -
fitie 330 - Artacte ).)
fucility Comalewmction

Artscle 3 Induetersn] Vaste-

weter Pretrestaent ang WPO(S
Pragtons - fules ] - 10

Melon 11-1) Pretrostaent
Standatds

trdione Veter Quslsty Standarde
Stroes Pollvtian Contral Bestd
330 KAC Artocle 1-7, Seclion 6
Vater Quslsty Standerd

Indions Air Pallutson Control

L.0Cm
loning

Mis siternalive will nvalve off-nite
diopasnl of heilardove wesle o
geneteter teguistions epply.

Img lesentation of thin alternelive
ncivies the off.nste trenspert of

+ The trenapert of
theae seteriole will be »n renplience
with theoe rules, including vee of
propetly constructiod ond sackerd
teanspert vehicles, e of HLicenwed
tranepetlets, ond vee af herardoms
wusie wonifents,

™his afteenative will ba cmintent with
custant olate teguistiona sithough ne
petwit vill be requived.

™his ellernatice will vequire tha wou of
& stote-permitied Tocllity n cospliance
wilh current otate seguistions.

his sliternelive will requice
consituction af & veste trestaent
Tacilaty ond wil) be conssstent wilth the
technicol tequirement of Article ).1.

lopiementation of oltstnative vill not
resuil h on en-site peint esvrce
dischorge. An NPOLS perait wil) net be
toquited.

Mot wpplicabla. luplesentelion of
sltarmetives will met resuil in discherge
of o weste otreee Lo 8 pblicly-owned
trestsent watke (POIV),

Japlonentation af elternetivee wilt
net reswit in runcenplionce with 1ndians
Mator Gwelity Stendarda.

Alternelives will be consistent with
the technice) requitenent of current
irdione tegquistion,

Alterartives mey require ne zoning
thenge.
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K101
K02

K046

K049
X050
K051
K052

Midco 11
n-Site Sils

%
1

TABLE 9

COMPARISON OF CONCENTRATIONS OF INDRGANICS IN SIBSRFACE MATERIAL
AT MIDCO 1 WITH CONCENTRATIONS IN LISTED HAZARDOUS WASTES (FROM BOAT
BACXEROUND DOCLMENTS ROR THE FIRST THIRD WASTES UNDER LAND BAN)

CONSTITUENT CONCENTRATIONS (mg/kg)

Arsenic Chwanium
§90-1950
3060-8320
1730
0.0-3435
28.9-1400
11-1600
0.1-6790
ND-1430 ND-1960

Lead Cadmium
20300 4
967
0.06-1250
21.95-3900
0.2%5-248)
11-5800
2,5-2810 ND-26
’
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Dora nat erhra petentinl pdiise heallh 1ok
mrmcialed wilh contoaminated wnila o1 recuvnted
ond expored of gteemd water tf angeated.  Vould
nal comply wilh rhraicel and Incol1an-rpecilac
reqnresenta se well o9 criterie, mivianrien wd
quidence.

Fihire hralih risk euintn fnt inqgestion or drimel
whimstpt 100 ot recavaled aniln eul grmswl watre
ronteminents wd far deresl sbnorption of surface
wales. Incrennrd Yifelime cqicer risk to ftuee
an-site tevidemnte (1.6 v I0°) 18 unaccentahte,
Twlute espnnure to residuel contaminents cennot be
prevented.

tneicity, sohility, or volime of contemtnunts an
il ewl qrmenl waler ere twt persanent iy or
supficent ly tefuced.

Mtrrastive 7

fuisting ri7he would be teduced for on-vite satl
ot gtewd waler ingeatinon and dermal ahanrption.
M requites succesalful enlfascraent of deed
sestrictions ond mgintenance of the site, fencing,
od eTetion pretection. Tolenliel for
conteninated ground weler deqradel ton would he
lessened by 1nhiNiting surface mgioture
infilteatione (and thaye, tontart with patenton)
canteminantna).

Rinke tan the warbren ond the rrmminisly during
temediol aclion can he adecpmtiely ranicalled y
rentricting scceroa In ite te puttmet red petmorme|
anly, o crnducting action with pleipmic breetth
snd salety peecsulione.

finel pratection from evpnture to on-sile
conteminatlion 10 erhieved upon rompletion of cop
caonaleuctrion, spprtovimetely ) yeor after
tnitistion of construction.

Cleenup sclion lovels (EM ) Tor enil and grownd
wvatee will nat ba st o3 snil reseins withaut
iresingnt ond ground water thet hee eigreted off
otte will ngt be trested. C(onlinued patentie}l far
qrowv weter degtadat ion existe due o laterel
nrownd waler migration. Surfece valer
colaminents may be warsened by econtinuel
dinchatne nf rontesineted qraud water, Derd
teslerct vamn wwl wite smintenance are previded.
Need for replacenent will be baned on nite
aninlronncr wver Lime. Peelarsnnce of praperly
inntalied aultr-layered cap 18 generelly gond for
firat 20 yenrn of nervice.  Inteqrity of synthetic
Jenre ofler 1hin time hrromen iceriain and hanld
be investinated seguiet?y. Pusctures of the liner
by deep tooled plante and butrowing snisals will
sftect the performance of the cop. If remedial
action Terls, tiok 18 sinitar te no-sction
afteenslive. The cnst for resedying fellure would
be simriar te the cest of originel instellstion If
tt wa detected befote sore grevnd valer maves of(
sita end 1f the ares needing repert conld be
located. I not, cost te resedy will invelive, o8
@ ainimie, & gresnd welet option o remove the
s3coping contaminents. (ontesination mey seve
vertscally Yhrnugh te the nent squifer. Inle
aquifer haa very liltle yield, ond 49 rotl weed Tor
drinking weter purposes. Monitering eof the
confining Iayer shauld delect sovement., A ground
water entraclion eystes tould be enployed )
warsanted by snmpling. {osts wuld be olajler te
nevent water aptinona. YWithnul qrewnd weter wae
tentrictiony, (he tematning cink ol _tiw sile after
temcdiat 1on cospletion in u.a . _a.~. Vith
rafnrcrarnt af growst water ime restrictionsy, ol
tinks wauld he reduced brlow acceptabie levels.

Reduces sobtiity of contesinente in soll bul doee
nat significently or perssnently reduce loeirily
of voluse ¢ feduce tha mobility of centeainents
that ere elready in Lhe ground weler.

Reproduced from
best available copy.
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Alleenative §

Safely roncetn duting tnstelfation releted to
excavelson aclivities. HRiska (o wnrkers and
comminily during tesedial sction can be sdeqmliely
contralled by renteicting oncens ta the site to
swtinrired peraonne) enly, mud cwvbcting wrlton
wilh odeapmte heolth and safely prerattians.
Fentect tan anminel principle thirsl con bhe
achieved wpett conple) som al wonatrection,
spprovimstely | lo 2 yeats.

Clenmipn oction levels (CALS) far sotl wnd ground
waler will ant be srt hecoure no trestoent in
pravided for either. himinales darect contact

L e ta rmntminante, fonlesine! jan ey enve
verlarally 1o nest equifer, Nt ampnfer han very
lellle ylold, ond te nat wved fac drinking weler
purpnwe. Monituring af the conflining lerer
should detecl snvesenl. A grewsd weter eslrection
aystem could be empleyed (f varranted by sempling.
Conls would be slasler te ground wster options.
Long-tere occesw resteiction weuld prevent fulwre
eapasvre o residunin, In contesimeled
envivenment, effectiveness over Jong-lern depends
on lype of contaminents end canrentrstisons, High
selt end erganic cencentrations mey effect
peragahilsty of wall, tewuiting in need to teploce
systes in long \ern. (f feiled, rioke are sisjilar
te ne-nction. the cesl Ter remedying follwre
would he sinilar ta, But higher them, the cool of
arigine) inalaliatian 2f ot is detecled before
apte ground wates snves of f sile end 7 the eres
nerding topast could ba loceted. If not, coet tn
trordy wil) invnive, o8 o siniem, 8 qreund wnler
option ta rrenye the eocaping conteminents, Alter
teardint san 1n completed, oll rinkn ore redwred
Setow occopiohle Jrvels.

Signifitently reduces nobi )ity of contesinents in
il ond qrowsd weler, but dues notl reduce
toricsly or volume.

AMieenative AR

Pratection will be achieved by iIntesception af
atewd vater, copping, deed remiriciion, ond aale
snintensnce. Menedinl octian sclivilies say
connence for | to 1 yenrs, o3 o Peli)son
Demenattalton for drep well mwel be appraved by
(PA. Construction of reaediai oclinn should 1eke
2 yeovra. Ninhe to wethers and comaunily during
remedin] sction ton be sdenuatlely contralled by
tealeacling arceve te site (n aulhnrlred peraonne)
wely and cmnbrting action wilh mbrqete bhroltth
wid safely precoviiuns,

Cleasrum ortion levela (CALS) far vetl will mnt he
sel o0 sotl remarne wilhout ticotluent. The nrewnd
walet thal hew sigrated off sitle will be temeved
where (LS ore escerded ond ground waler (M s on
site wouid be set. A cop ond sccess restriction
wil) prevent sall ingestion and derma) sbsorption.
Folentinl for fnilure of technical cosponents 10
mell, but will requite rouline meinlensnce ond
tepincrraent. If fasled, 7inky ot wile are simsler
1o m-nclion. I cmlumiromin lenve diepr opnfer,
ront tn remrdy vill hbe sy tiore the cont of
arvging) reacdinl 1on e In ﬂo.-... degilh aned
detfecnlty of smitoring. Aller sroridint i 1o
rompleied, s dred sealeiction wl nile
iititunne nre prrlatmsl, oll vhdn nen pebheed
heliw wmveoplnhly Invein,

Stgnificontly snd petasnently redces mobitily of
contesinents in Ine soll dut Anes nol reduce
tevicity of valuse ol some conteminents 1n soi1l.
Segnificontly ond prrmenently reduces aobilcty of
contasinents in ground weter bul does not redure
tonicity or valume.

Allernat syr 8N

Fratection wifl be actiieved by inlorveplion nf
wreund waler, Copping, deed realrictinn, aml nite
waintengnce, flempdiat action activilien aay not
rnmnence for ol fesst § year, o0 mpproved for thin
vl som Bt he ahtnined. Ciminlrint tims of pracitind
petaws sl toke 7 yeasa. Nidka b wrbers med
romminnily duting temcdint mtion can be wiequl ely
roslselied by testricling aroens to wile ta
mARors sed peennnnel only sl rosuhct shg art 1nan
=it ademmle heallh ond nafety prevaat srmms,

Tlemup sction leveln (CALS) Tor sl will mnl be
met 98 nvl tranins wilbonl treateent. Ihe proud
uater thnt haw wiqruted o!f sste will he remaved
where (M are rececded wnid grownd waler (M a an
nete wanld he s, A cop ww) mrena senteirt s
will prevenl untl ngreat cme arnd theresd shootpt i,
tectmicnt crmpmiente ol remedy will repnre
tfouline opetot ton, Bninlenmice and replarenrnt,

11 fartn, tentn ol oite nre oimiter te An-ertinn,
I contaminmnte tenve ieep aquilet, casl le remch
#31] e sany timpe the cont of arigqinal
reartint 10n due Yo areat Aepih and difficully of
annitoring, AMiee crasdintims in coapirted, of
Aerd rratrict inna wul aile Bainieiance are
perfatmed, w)) toka ate vevhersd bielow wecrptbile
levels,

Supislicont ly ond peraanently reduces anbiiisty of
confasinents ta the sei) bul dnes rol retice
tanscily nr valime of some conteminenta 1a surl.
Signifrcantly ond persanentiy todires anhilily wnd
truitity af contaminante in graenl waler hut daen
1ot redure volume,

Swe conlaninante in qrousd waler ore Veminferced
1o corhon canisters which ore diepased of off
aile, DNoed nat elgpuificontly ot persenenly
feduce iosicily or mobilrly of these tesidunls,
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Allcenatyve AT

Protection will be echieved hy Interception of
grownd vater, capping, deed resteretson, andd mite
agintenence. Appravel fer this aplion ahould not
wdaly slew eclisn down ov contaminante will he
reanved ta deinking water mmlily exceptl asliimiy
defore injection. UCLoneleuction of temedinl sction
shauld tehe 2 y Rioks te workrre ond

[, ty during ¢ dis) sction can be sdequntely
contealled by vestvicting accens te oite to
suther ) red rrml only and condurting sction
wilh sdequule heallh ond nefety precovtions.

h

Cleanup aclion levels (fALe) for enil will not he
wetl 8% 1) rvem without trestment. the ground
waler that han migraled off asle will by removed
whete CALw are enceeded ond nrownd weler CALe on
oile would be wel. the level af scelone being
injected inte the deep well may euceed the (M.
He WL vr WLC present iy evinte for ecetone. A
cop end access reelriction wil) prevent eeil
ingeation snd dersal eheorptron tential for
fatlute of tectmice! components 18 increesed due
te further complenity af trestuent pracesses and
wil) requice urln operst ion, Sgintenence, nd
sepincement, 1F tatle, tiske ot wite sre mailer
tn na-sction, 1 waler lraves deep squiler, Since
thin 10 nol @ drinking water aquifer, the
incerserd salinity shonld nat pose » probles.
After remedinlinn 18 comleted, 3{ deed
restrictionn end mites aaintenance ere perloreed,
all riske ere teducerd -belew scceplehle feveln.

Significontly end persenently vedures somilsty of
conlaninente 1o the sall but does nol reduce
tovicity of voluse of some conleminente in sord.
Significently envt permeneatly reduces acbility snd
towicity of contasinents in ground water but daee
rat reduce velume.

Some contesinante in growd veter ere traneletred
te carbon centstess snd welole eludgee which are
dispoeed af off ajte. Does not signilicentty or
pessenant Iy reduce tauicity or sobiltity of theee
tesiduale.

Alteeantive M

Pentection ageinet principte threst will bhe
achieved by interception of greund weler, Capping,
deed rentriction ond eite maintenence. Appravs!
for the evaperoter osyolen sheuld be tenthily
whinnsble ns (he 18 conventionel technolegy.
Construction of remedinl action should take | ta ?
yeats. Risk te workers and comsunity duting
reacdisl sclion can be sdequmbely contenlied by
testrrcting sccess lo mite snd ronducting sction
vilh sdenuatle hesith and ealfrly precantiona.

Ulennup action levele (FAe) for enl) will oot be
orl as poil resaine vithaul teentment. the qround
water that han migreled off nite vill be removed
where CAL® are esceeded .and around weler (s on
site would be ant. A cwp eccess restriction
wil) prevent sail tngrelion and dermal ebnorption.
techmical companents of ection shauld nat feil
wilh adeqmie oprration end salntenence. After
tomrdintion 10 completrd, 1T deed ventrictions ond
wite saintenance sre prrforeed, sll rinke ore
trduced helnow acceplohle levele.

Significently end persenent )y reduces sahilsty of
tontestinante In soil bul does not reduce tomicity
ot voluse of some conteminents in soll.
Significently end petasnentiy reduces aohilily,
toricity end voluse of contesinents i1n ground
weler.

Sone contesinents in greund veler ere teensfrtred
to ssil cryetale which ate dispered of of( wite,
Does not etgnificentty or persenently reduce
tanicily of mobility of there residuele.

Allernative 3A

Sefety concerns during the cemedinl sction sre
releted to Lhe zucsvalion af The waterinl. Mivk
fe the wathete and the comeunity cran he adrguately
conleallied by reotricting nceess tn the wite wnd
conducling sction wilh sdeqimte hesith and salely
precaulions.

Cleamip sclion tevels (ne sotle abave greund weler
Jovel would be met. C(M® Tor eoile belom greund
walee moy nnt be sel) however, risk celculstions
are basvd on Ingestion ol setf, and these
sddstimnal salids would be belew (he water toble
and unavatieble for ingration. Altenustien
tesnits 1n o disarpation of contaminente, slthough
1t witl be many years before grewmd weter clewnup
rclion teveln wil) he atinined far alt compmrwts.
fulute eupnrure ta fesiduale 1o miniei sed, becoune
waterinl remnved from site. Pemethian) elternetive
trennfera the peobiren to the landfoll. ¥ithout
grownd vater wve restriclions, the teaaining Pook
st {he nite after remedintson rompletinn 49 .6 o
M-, With enfatceacnt nf groind waler une
reateictionn, at) rishka would br rediced below
seceptable [rveln.

feduces velume of conteninants in woil by femoving
It from sile dut lrenafers the prodles ta the
Jondfill site. Ooes not reduce volime, sohilily
ot lovicity of contesinente 1n ground watler.
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atrrnnlive 6

Protection achieved by rontninment and
solidificntion, It will br serervary Vo petlnre
trestohilaly stutien te drannsteate thatl the
sstidified wasle cor conings tn pencedures simsine
1o MRA detisting. Yhin sayp delay conntructyon
witistion. Construction of veardsst actinn muld
tohe § to T yeatn. Risky te the wnrkees ond 1he
communtly duting remedial aclinn ran he adequmtely
rontrelled by testticiing accens tn the mife tn
aviharsred personnel only end corwhirting wclion
with sdequmte hesith and walely precautinnn,

Comhines the lang-tera elfectivences of
Alternaliven ) and . Cleanup aclion frvele for
sail shove qrond wetes will be mot, (Ao for
satl helow qraund vates say not he orly however,
Tink calculnatinone are hosed on ngention of woil,
snd thiw would be unsverlehle Tor 1ngestion.
Leownd water cieanup action jevels wnuld net be
wel on site. Conimmination mey mave vetlicelly to
neet spnfer. Honileting of the confining leyer
whould detect mavement. A greund weter evtraction
aysten could be employed f warranted by sempling.
{nste would be sinslinr fo grewnd weter oplions.
The cnat Tar cenedying follure would be ermidor to
but higher then the caslt of sriginel instellation
11 1t 10 detected holfare mote ground weter anves
af f aite ond i the utes Needing fepait could be
located. [ not, cosl te temedy will involve, oo
& sinimim, @ ground waler sption te remave the
eveaping contaminente. Aftes remediation in
completed, sl rists nre reduced helow srceptabdle
lovele.

SigniTicently end permenently reduces snbihity of
contaainante In so1l end ground walev.

Afternalive ?

Protection ageawnst principle (hreat will be
srhieved by ground water interceplion and
salidalication, Femedial arfron actavities for
greund waler say vl rossernce fae | ta 7 prare mn
o Pelstinn Drmnnsteattnn fnr the derp well amt he
sppreved. [t =11l be necevsary tn perfore
teeatobr ity sltwlien te deannstrate that the
solidified vante con confara tn procedures niaying
te RCRA delroting. fhaw may delay conatructinn
mitaation. Construction af the rrmedinl action
would take mpprasiastely 2 yeate. Rinkn te The
wathkers and the comeunily during ceeedinl artlion
con be edequetely eantrelled by testricting acceas
te the orte te sethotired permonnel only and
conduct ing sction wilh adequute health and anfely
precavtions,

Comhines Lhe tong-lerm effectivenens of
Alternalives A and L. Clrarnup sclinn leveln for
il abave groond veter will he avl, Ay Tor
mat) helnw qrawnd wntsr say nol he wety hnwseer,
ek caleulntions are hared on 1ngestinn of aatt,
md thie would be maverladle for sngestion.
Lrawext waler cleonup action levels would be et
11 contaminents (rave deep squiler, cost to remedy
will e many timen the vost of originet

teardint ion due tn great deplh ond difficulity of
sonifaring, After temediation 19 conpleted, #1
tinke are tedured helow ecceplable Jevels.

Primanently end etgnificant iy redices mabiirty of
conteatnenis in enil and grand wvater.

Alternative §

Pratection vwill be achieved by grownd water
interceptton/irestment and salidification.
Sppcovel for thie oplinn stmuld matl wnduly slow
wction down an conteminenta will he removed Iin
drinking water quelily eucepl salinily hefore
njection. 18 wil) be nrcessaty tn perinca
teestlohilily sluien to draoneteate Vthat the
mlidifyed vante con cwnlorn te procedures nimilar
te ACRA dolinting. 'hie may delay tonalruclion
inilsstion, Constraclion of reardial actinn wyld
toke I years, Rinkn to the wntbrry and the
crmamnily duting crerdial aclinn con he sdeqimtely
contealisrd by veatricting arcrvs tn Lhe arle to
asvitnr s rrd pecamwel only mnd crwwhirting aet i
with odemmte henlth and anfely precant ona.

Combnen the long-leta effectiiveness of
Atternalives AC ond ST, Cleamp setion levele foc
w1l shove grownd wates will be met. CAs for
“ot) belnw grownd weler may not he mel) hawever,
tink calculetions ate taned on Ingestion of eoll,
and this would be inavestable for ingratinn.
Cround water clesvp action levels would be mel,
11 water leaven derp esquifer, since this 13 not @
drinking walee aquifer, the {actensed sslinity
shauld nat povs @ problen. ATter remedintion 1o
completed, sl riokn ore teduced below scceptsble
trvels.

Significont iy and permanent iy rrduces mbilaly of
conteminents (n soil end the mahiltty wnd tovicily
of conteminente In geound weter.

Some conteninenta in ground waler ate tranefereed
te corbon conivtere ond selats shigey which sre
dinpoved ol off aste. Oors nol nigrificantly or
permonentiy reduce toricity nr mnhilitly of these
reviduale,

Reproduced from
best available copy.
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Alternnt sve 9

Pentection will he schieved by ground water
interception/evaporelton end saladsficel vnn.
Appreval for the evapnraler syntems should he
tendily obtainahler o9 thie 18 conventional

techno 1t wil] be necennary to prrfore

[ wction 10
oclion sheuld tebe | (o 2 yrorn. Rioke to the
werkera ond the communitly during remedis) scison
con be adeqetely conlralled by restricling sccess
te (he site o authorired petsornel only end
tonducting action wilh sdequmte heallh and safety
precovtions.

Combinrs the long-tere effecliveneas of
Alternativen &7 ond S(. Clesnup sction levels for
801} ahave qraund waler will be oot. (Ao for
onil belve gtound weter may not he mel) however,
rink colrulatinne are hased on ingestion of soitl,
and thie wauld be wnnveiladle for ingestion.
Crowl waler clesnup sction levels would be met,
Alter temediation 18 completed, o1) riohe ore
reduced helaw scceptable lovels.

Significently and persanently redices sohility af
conteminents (n 201l end mobiloty, touicily end
volume of rontemsnents in ground weler.,

Srme conteminents In qreund weter ere tronaferred
te selt crystale shich are diepnsed of off arte.
Ooes net significently or permenently reduce
toricily or mobility of these tesiduels.
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Atteruntive |

o remedinl action 1o token sith thia
allernative; (heeefore, ™ connlraction
ditficulties mill be encomnlered and no
schedules wil) be drlayed. Mo
sclinn-specific tequivementa are related
te thie slternstive.

2 ya exlrrarty Jokely that Tylure
comcdint action will be requured. It
should be nn sate difficuit to (mpleeent
the additional remedinl action than ot
present. Migration ar exposute pathways
con he tendily monitared. Since ne
aperatson anvd smintennnce ia performed,
long-tese O\M difficulties are not
enlycipated.

The no-ection oplion is o readily
everleble technoiogy.

1t e euteemely wnhitbely that Thoy
sllernstive wmuld receive the necessnry
spptavale (tom any anenty of froe the
communily, \ocstion end
chemicel-mpecific cequitenents would nol
ba wmet.

Alternetive 7

Shart-tere technicel fessibihity of
slternative 18 sdequate. terhnalogies
ton be censiructed o0 neednd lfor
specific aite 10 & ressonsbis tise
petiod ond chowld perfurn an especled
ring the resedisl oction of proper
agiatenence in petformed. Tap
tonslruction will comply with
action-specifac tequrementn,

1t 10 proheble thet future teaedisl
oclinn would be required 1f conteninente
move off site with the qground water.
Inateitation of the vap should not
pteclude poesibie future remedis!
ortions. fthe aite con be teadtly
annilorted end saintained. thia
alletnal ive wnuld have low
amplearntet ten, operalion and
apintenence costn. Lonqg-ltera
mainten-once probirne way artee froe
aynihetic finer pincture or poor
mgintenance.

the cap instgllere oshould de readily
avatleble. these installere weuld be
troined in the oprtatsnn of the
necessety equipsent o8 well w»
sppropriate heallh and eefety

preceut ionary mestures.

Coneteuction af the cap sl provide
long-tera sinimization of sigratinn of
liquids through the cop ares. It 1s
wnlibely thet the community response tn
this elternative wil] be fewnrable, oy
conteminentle mey continue to Jeeve the
stte. While most Jacetion-specific
requitements may he wel,
cheatcal-apeciiic requitesents will net.
Unfercement of yround waler uee
restrictions may be very difficult.

Alternstive )

AMtepuiqite cloy rother than Wynming
cley may be needed. (It Ho enticipated
Ihal on odrquetes supply of cley con be
sbteined. It 18 expecled that wmith
proper bench-scale testing ond
inntallation, technelogy w1l be capahle
of aceting patformance specifications.
Action-apecifie requitenents will he
wet. Cucovelion wil] toke place sutnide
the sree requiring serl temediation.
Iherefore, construrtion should mnt
trigger cleamup or Jond dispossl
restuictions,

Tulure resedial action such as ground
water eutroction and tresternt sey be
tequired If i1t i delermined that the
conteninenies sre soving through the
confining layer beneath the mite. "ile
fulure temedial actions are not
nreciuied by the current action, ihe
conaleuction of ¢ well and cop could
effect the ronetruction of futuce
romedin) oclron. Manjtering of the site
Int e’fertivencns shauld be no probles,
Defficullies with Jong-lora (4N =ey
srtise [rom action of the contamirnente,
eopecinlly the selt end srgenica, on the
well tteelf.

Conteinment walle ore o demonatreted
technology that sre reedily evellodle
ond eeny lo constiwcl. Adeguste cley
whould be svailsble. The necessary
equipment end specisltate should b
eveileble ond treined In the necesasry
health end sofely techniques. \ock of
commercia) deep well focilitieo vey

of fect siternotive. Presently deep well
fectitties ave sverlnble.

Acceptonce of this sitsrnative vould be
posaible. A condilion of the eccreplance
wo,1d anclude derd ond sccesn
reslrictions, o8 well o0 coreful
sonjitering, to ensure the weste 19 not
moving through te Ihe rext aquifer.

Altesnalive 4R

1t 10 evpectod thot the Bigqest

1 ftrcully with the splian will be in
ohlaining epptovel of the Petilion
Deannatration. ™his could resvit in
prablems wilh the temedisl schedule. 1
19 esprcled that sll action-mpecilic
remusenents con be schivved.

Assuming thet the estrection wells ore
properly pleced te inflyence the oren,
the deep well o properly conetructed
ond the ML, Siman squifer ie an
spprogriate farmstion, future resedial
actinn in ot enticipated, fThie option
nee not precivie future remedind
aclinn ot the mite, While migretion or
ewpoaure pathuayn cinne tn the sutfore
=ay be temttly monitnred, @pnitoring of
the injection mne to detetaine whether
the materianl In eonfined, may peove
Mfticutl. Tatlure tn detecl probisas
wey renull 2 contaminntinn of anather
sqpifer. WNo ditlirutties are forenren
n long-leca nperat ion and maintenance.

Cutroclion well, deep well nd cop
inatellers with related zquipaent sheuld
be evaileble,

The need fer o Petition Demonsirstion
way deley ieplraentation of thie
project. Peceuse the requietions
gneetning underground Injectinn welle
ate in o stote of fluw, 1t 19 1opgsvible
ot this Limg te delermine eqency
teopornse. If an adeqate FPetition
Draonsteetion can be prepaced lor KL TA,
the elternative should he ahle to chlan
approve) from ather egenciee.  Some
tommity tevponee say be received an
tegerd to treatment by 1njectinn calher
than conventions) technines. Die lo
the lecge rusher of (TACLA ailes o the
etee, other sitee may droelsl (som the
mplementation of this siternative.
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1t 10 evpecled that ofl Jecalion end
aclion-mecrlic requitementa con he
nchieved. Raned on post petlermance,
lechnaingies should be copsble of
ﬂ-u-.-. process efficiencies te remove
001 te (003 salvents te the required
level before deep well tajection. MArr
steipping end geonuler aclivated cerbon
are widely weed conventionel
techneioqirs thel showld encounter no
difficulties during construction.

Wilh edeqimte opetation end sainlenance,
technolngies should conlinue to provide
the neceanary process effliciencies.
Assuming that the evtrection vells are
ptoperly ploced te inflvence the oren,
the deep well 18 properly conetructed
and the M. Simon equifler to an
apprapriate fntmetlion, future remedie)
action 18 nat enticipaled. Ihin eption
dors not preclale future tesediel sction
ol the sile. Yhile migration or
espasute palhways clave ta the surfece
®ay be teadily monitored, manitering of
the 1njection mne In determine vhelher
the aatesial 19 ronfined, Say prove
ditlscult, forlume o delect problems
asy result In contaminetiwn of snather
eqfer. Wy difficullies are foteneen
tn jong-lrin oprislion and ssintenance.
Requistions ate 1n o sinle of flue,
Additianal restriclions an haratdoue

compmeis sy Tenuire adiitionel
ireatment .

Tateaction well, deep well, cop and
prorens unit instellets with releted
enquinent es well oo all process unils
theeselves should be sveilsbie.
Diaposni/recycie facilitice for t(he
apent cotbon ere lieled to four
facslities but ehould mat prevent
seplesentetion.

Approvel for the deep well must he
obisined. Because the requistinne
grvetning undetground injection velle
sre 1n o stote of fluw, st 18 teposeidie
st thie tims te detersing agency
tesponse. Sama communitly response mey
e veceived In regerd to treetaent by
Injeciion rathee then convenlionsi
tectniques. Dus te the lerge mmber of
T ACLA sites in tha eree, sther vites
say benelit from the japiesentelion of
thie altetnative. Alternstive sey be
more Jikely te he epproved by sgencies,,
since no Petition Demonatretion e
neceosery.

Allernative AC

10 10 eupecled thet all Jecation mnd
sction-specific requiresents con be
schigved. Bosed on post perfersence,
technolegies should be copobie of
previding precees effrcioncies to remave
tantensnente te Q.i:ﬂ woter ety
eorept sufvmiy. Atr stripping, tyemide
suidetion, Relole precipitetion, and
corhben odourplion sre widely wed
conventions! technelogres thet should
meownter little difficwily during
conslryction.

Yith edequmte operetson and mgintenence,
technalogien shauld conlinue te provide
the necesnery precess efficiencies.
Ansuming that the evtroction weils ore
ptepetly placed o Influrmce the ares,
the deep well 10 properly conelructed
ond the W, Swmon equifer iv on
apptepriste faraetion, future resedin!
oclion 1o nel enticipeted. This nplien
dere rol precliude fulure remedin) sclion
ot the site. Wrile migretion or
eupasure petimaye cleve te the swrfece
asy be tesdily monitered, momitosing of
the injection rene to detormine whether
ihg saterinl (s conlined, %oy prove
dilfscull. Toilure te detect probless
way fesuil 1n contaninslion of snolher
oqmler. No difficultses pre lforeseen
n long-tera epetetton and meintenance.
flequint 10ne ore In o stete of flus.
Addetiona) eevatssctrons on haratdonm
Cnanowete may Tenusre ohiilronel
trealment.

Celvaction well, deep well, cap ond
process wnit installers wilh reloted
equipsent we well o0 all precess wnits
themse)ves should be svarlsble.
Aegimie capncity in epprepriete
fondfa 1) should be avetieble for metels
sluige. Dispese)/recycle focilrtien for
the spent corbon ere linjted te four
fecititien butl showld not prevent
tnplementotion.

Appravel far the deep well sust be
obisined. Mecouvse the requistions
governing wndetground injection weile
ore in @ olslte of flus, L 18 1mpaserbie
ot thie tisme 1o detetmine ogency
responee. Same tly tesponee sey
be vecoived In segatd te treelment by
injection tether then conventions!
techniquen. Tup te the letge nunber of
L ALA sites 1n the arees, other sitee
say dernslit froe the 10pleaentation of
this slternstive. Alternglive sey be
agre likely 1o be sppraved by sgencies,
since ne Petition Demonatration o
neceesery ond the seter 10 being trreted
ts ground weler aumitty ascept sefinity.
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Altrsnative of

1t o9 sepected that all lecatinn end
action-opecilse requirements con Le
schieved. Cvapnration/cryatatiietion
19 copahle of providing precese
effrciencien ta tempve the liqud
prelion af llw sutsect, sitaving Tor
diapnent af the remeining enlide.
Cvapnretion by iteell say nel previde »
condensaste thet 18 clean eneugh for
diochatge ot shallme squifer njection.
Dinpnvel af aelt cryetais aay be linited
by the emount of (ree cysmide present
ond could significontly inctesse the
cust of thae witernetive. Cvaparastian
18 8 wirtely uned conventions! tectwmiony
that showld encounler lLittle drffaculily
A ing conatruction,

Wilh adeqinte nperation end aninlenpnce,
evapatatson/eryetells rat 1on shauld
pravide necensery lreafaent avee the
Inng tern. Mo diffycuitics sre forencen
n long-tere aperatlinn ond anintenence.
fulure Teardinl ection 10 not
wticipested. lthie aption doee not
preclute fulure remedial eclion el the
aste. Honstoring of the otte far
effectivenens should be no problen.

Crteaction wel), tap ond process wvil
inatallers with related equipment oo wel
2% the evapotalion/crystallisetion
process untle Lhesselves shovld be
svatiahie. lendlill copacitly 10
Timited, but shauld be sverisble.
Otatences Lo aff-site londfi )]
taciisties wre long.

Teaporstion of evlracled qround water
should result sn a fovarsble response
from ether sqgencies.

Alernat ive YA

Ine d1fTecuitr1en telsted with evcovation
concern the centeal of the meterisl.
Adequate herith and sefety previsisns
nyst be taplreented.

Mo Librly (uture resedinl orltion 10
ontsctpatled. Migration of espasute
pottways ren be ademmiely sonitered.
Ma additional risk of eeposure euinte,
should wonitnring Tuil, ss asterint has
heen remnved froe the oite. Source
control messures have desonstrated
performence. Site operetion end
ssiniensnce are sitnioel.

e aveileble harerdnue waste londfiit
tnpecily for diaposst of setertal ie
limiterd, Dintonces te off-0ite landf1 ()
fecilitiees are long end trensport would
be espensive.

Allprnastive wey not be epproveble since
gtound vater conlesination will nal be
temedioted. Unforcement of ground weler
une restrictione aay be very defficull.
Oue to the problems of trenaportelion,
comsunitly response eey not be fevorshle.

Altecnative SC

1t 19 evpected thel there uill be hitlie
ditticuity with vonetruction. Procedure
oimiler Lo ACRA defanting nay delay
preject echedule.

Mo likely fulure resedis] actions sre
enticipeted. The eoltdilied onh mey
prevent prohleme with (uture resedin)
sctions, [he continved effectiveness
ahould be essily mamilored.
Hewntenwnce of site ta simast,
Involving inepection, Mowing, erasion
protectinn, end pccess rentrartion,

Meqimte vepor exltaction end
incineral ton equipment wnd diepossl
shauld be aveileble. WNecessnry
epecating personnel shauld be
avellnble.

It 10 evpecled thet thin elteenetive
®ay not be spproved by other egencies
nd the comaunily eince ground weter
contemination will not be resedisted.
Inlfgrcement of greund weler uee
teatrictione mey be very diffacult,
e conatruction of en on.ette

1 Sineralor hes heen known to ceuse
prnine opposition. Due te the
tiavenese of tevidences, the
1v.alementobi ity 38 unkngen,

I9
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Aternative W

17 proper treatohilsty leats ore
conducled, 1t 10 evpecled thal there
wil) be no difficelly with construction,
tovever, 1his type of selidaficetion to
consrdeted snnavative Tor Ihis forge oir
of orqenic ond :‘aﬂl..u wenles.
Proceduten siniior ta NCAA delisting ey
deloy preject ochedute.

WNo fikely future remedinl actionn ere
mmticipated, lhe solidilied malerrnl
may present problewe wilh fulure
semedin) actions. fhe continurd
effech svenens af (hin reaedy shnuld bhe
essily annitlared. Meinlenonce of sile
19 minissl, snvalving inapectinn,
souing, eraston protection, end sccess
restriction.

Adrmmte trestment end diopasel services
should be svarlable. WNecennery
equipment end sprcialiste should be
availsbie, sssiming the seteriel io
rendily solidified and con confore to
pracedures siniler to RCRA delleting.

1t 1o evpected thet thie sllernative may
ot be spproved by other sqencies ond
the comsunily esince ground salet
tontesinetion will not be resrdieled.
(nfotcement af grownd water uvae
cteslrictions say be very difficult,
Unfgvoreble tesponse sey olso reiste to
Haiting wee of the property by forming
& cemented solid.

Alternatsve 3G

Diffscultios during conetruclion may be
encountered due to the :.1 qround wetler
toble and type of suil. Im
sitetnsl 1ve hos been despnsireted during
piiat testing) however, the lechnailvgy
hee net heen preven on 2 full acele
pteject. Mwrefore, the sllernetive
shovid be consideted inngvative. Mo
eveavolion of sile setersal would be
necessety, (hum reducing the verkers®
evposure te asterieo). Lorge smeunts of
electrricity ere required te eperele thin
type of syoten, A7 poliution contrele
st be previded te trest off-qgares.
(quipaent sust be cwsten febiricoted and
evsesbled. Personne] avst be highly
shilied. [ffects on steon wrreunding
the aeit are wncerlon,

1t i nol enticipeted that future
tesedial action would he nerded.  Thre
option would preclude mome types of
semedinl nction due te the crestion of
the solid monnlrth. Ares ermimd the
anurce sres should he rastly i readily
annitored owd antntainecd.

A Ihe present time, the necemsery
equipsent end apecialiets ta perfora
large-ocale in-sity viteificotion ere
nol evetriable. his mey Incresse the
1splensentation periad to an unacceploble
level,

Due te thy farge mmber of hnoens
avsocinted with thie tanovalsve
teeatment, the likelihood of
wunlovorsbls community response (s
incteaned. Allernative mey ratl be
sppravebie since gtound weler
rontemination will not he remedioted.
{nforcrment of grownd water e
testeictione say be very diflicull,

Alernatrve 6

Same o8 Allernatives ) ond M. The
dvfficulty of perforning two types of
resedinlion on vite st ene Lime rnuld
deley ihe construction echedule.

Suse av Altetnatsves 3 ond 3.

Smee 9o Alternelives § ond 3.

Seme os Alternetives 3 ond SU. Although
ground water conteainstion w2!] nol be
temrdisted te cleomp wction levels, ofl
the risks sre elimineled by preventing
contact =ith contonineted votl ond
gtond wetet, Oue to high leve) of
protection, tesponse will tikedy be
favorebie.

Alteenative 7

Snme 2% Alternatives AR ond (. fte

dttlicuily of peclaraing tus types of
traedrinl inn on Sile al one time could
delny the conatruction schedule.

“wme 3 Allernatives 4R end 9T,

Seme o8 Alternetives 84 and 31,

Sene oo Altetnstives 84 ond 5, Cround
walet conteminstion wil! be reardinted
1o clranup ettion fevels., Nue to the
high Jeve) of protection, tesponae wi it
likely e fovarshle.

Alternalave B

Sene o8 Alternalives 8C ond S, The
Aifficuity of peclorming tus types of
respdiation on sile ol ene tier could
Welay (he cometeuclion erhedule.

Swae na Alternataves AT and 50,

Same a9 Alternatives 4C end M.

Sens ne Altetnatives 80 and . Gtound
waler canteminetion will be remediated
to clenum oction Jevelan, Dur ta the
high Tevel of prolection, tespnnee <1l
Tiseiy bo fovorable.

Mtetnalave 9

Somy oa Alternatives &0 and ST, The
1 flicully of performing tes tppes of
remediation on sile ol one tiee cnuld
delay the prmaltwrlisnn arhedule,

Swer aw Alternatives 0 and O,

fimee 0y Allermetives A and W

Swne o3 Alternstives & and M. Crowmd
watet ronteatnation will be remedinted
te clrenup ectian levels, Due to the
Niagh level of proteclion, tesponmr will
Jisely he fovorahile.
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Alternative |

Poes not redce polential miblic hesllh Tink atsocieted with
conteninaled sacle 1f evcaveled and expned nf nrownd water
17 sngested. Increesed Jilfelime cancer civh 1o future
wn-tile vesidents (1.6 x 1079} 10 wnecceptable. laviculy,
wobitsty, o voluse of contmminante in soil and gtound waler
ore not peteenently or significant Iy reduced.

Ho remediel action jo taken wilh thiv eltecnstive, 1t 10
extremely likely that future Tesediel oction will be
tequited. 1t 10 eetremely unlitely thel Lhie ellernstive
wanld receive the necessery approvele from any sncy or
feom the commimity. Locelion snd chesical-tpecific
tequitements wnuld not be eet,

fotel Copitel
Anusl DAM
Prevent Worth

Alternstaive 7

foinal protection from erpesre te en-site contemingtion ie
o 4 wpon cempletion of cop convlruction, opprevisstely
) yeor ofter (nitiation of construciion. Clrenmp action
tevels (CA9) fae satl ond ground weter will not be met o0
001] remeine without trestaent snd grewd wster thet has
sigrated of f erte will aat be trested. Coantinued potentaal
for ground vater deqredation euisin due le latersl qrowmd
waler migration. Surfece waler contaminenie any be worsened
by tontinual discharge of contemineted ground wateer.
Perlormence of prapetly inatalied aylti-layered cap in

a Wolhout

eslrictions, lhe reanining riok ot the

oite ofter remediotion completion would be 1.6 % 10°2.
ith enfercement of ground weler use reatrictinng, stl crishs
would be teduced belew accepiable leveln. Reduces anbilitly
of conteninante sn soil but does not eignilicently or
peraanenlly teduce touitity or volime or reduce the mobillity
of contaminents that are sltesdy in the ground weter.

terhnologies con be constructed oo needed lor opecillic eite.
it 10 probebie thetl future vemedial oction wowld be tequired
1t conteninents anve of f @ with the ground weter. The
cop Installers should be ceadily svaiisbie. It 1o wnlikely
that the community responee to thie siternative will be
favoreble, se conteminents mey continug te leave the site.
While sl locetion-specific requiresente mey be met,
chealcesl-wpecific requiremmnle will not. [nfetcement of
qround water uve restrictions mey be very difficull.

Total Cepitel s 1,44),000
Annug | OAR

Prosent Werth + 4,708,000

Alteranstive 3

3

Safely concetn during Installation refoled e evcovation
sctivitien. Pralection ageinel principle Uhe cen be
echieved upon tompietion of construclion, apprevisately 1 to
2 yeetv. Cleonwp aclion tevele (CAMS) for snil and ground
waler will nat Do mel becoune no teralment is provided for
thea, (himingles direct contect reposure le contesinents.
Contemination mey meve vertically te nest squifer. [hin
wqurfer hoo very litlle yield, ond 10 not used for drinking
water putposes. Nigh esll end erganic eancentretions may
effect permeshilaly of well. After remedialion 1o
completed, all ciske are teduted helow ecerplsble Jevels.
Significently reduces mobility of conteainants in mnil end
qround water, Dul does rot reduce lossicily or volime.

1t (e eupectrd thel wilh propet bench-ocale testing end
natelistion, technology witl be copeble of mceting
perfatsance mecifications. Action-specific requivements
will be met. Difficulties with } tgte DN aey orise from
oction of the conteninente, vepecielly the sell end
orgenica, on the woltl iteelf. Contelnment wells ere @
demgnalreled technology thet are teedily sveileblie ond eeey
to construct, A condition of the scceplonce would inciude
deed ond accesn restrictions, o0 well oo coreful wonitering
te ensute the wante 19 not moving through to the mext
squtles.

fotel Ceplitel = 3,092 000
Annugl AN 1,0
Present Worth » 7,978 000

Altecnalive 3R

.

Remedtal sclinn activitires wi)) anl commrnce far § to 2

years, o9 o Pelition Qemonatration for derp well ast he
sppraved by [PA, Conattuctison of trmedinl actinn should
toke 2 yeore. Cleonup sclion levels (€M 0) for wni) il
nel be sel o0 sut) rrmeine withaut teeataent. the groend

ste eucecded ond graund weler (AR 0 an wite wauld be net.
Aftee cengdintion 10 congleted, 1 deed rentrictions and
sile mgintenance are perforned, ol1 rivha ore reduced helow
scceploble tevels. Significontly and peraanently reducrn
the anbility of contaminanta 1n the aoid hut diew mol redure
tavicity or velune of same tontsminents 1n eoif.
Srpafacently ond permsnently tedures anhifity of
ennteminents in ground weter.

It 1a experted that the higgral difficelly with the oplion
witl be in oblaining anprevel af (he Pet il ion Demonstretion.
fatlure to detect prohires wey resull in contewingtion of
onather squifer, Ustrection well, deep well ond cop
inatallers with reloted equipment should be svaileble.
fecaine the regulations gnvetning wvierground injection
welle ote in o stale of flux, 1t 49 1aposeible ot this tieg
tn deleraine sqency tesponne. Due le the latge nusther of
{UACLA aley in the orew, Dlher oiles moy benefil ftom the
1spiracatstion nf thie ellernstave.

fote] Canstel « 8,110 (000
Avugl MR v Wi,
Present Yorth = &, 084,000

op)
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Altesnative of

.

Anproval Tor (he eveporatnr eyslem stnntd he teadily
ahtainahle as thie 19 canventional terhnalogy. Umatructlan
of tewrdiul ection should take 1 1o 7 yeorte. Clemmip action
Jevele (CALe) far spi) will it he mael as wail srearne
wilhowl treatment. the growed walet that has sintated off
atle will he reanved whete CM S are excerded ond ground
waler CALn on oite veuld be wel. After remediateon (s
congleted, 1f deed restrictions ond ity meintenence ote
petlotaed, olf vosky sre reduced helow screptoble Tevels.
Signifacent iy ond permenentiy teduces the sobilaty of
contamingnle in the seil bul does net reduce temicity er
velime of sone contsminants in seil. Stgnelicently od
pernonently reduces mobiriity and lenicity of contaminente in
ytound waler But doce mel reduce valume. Some contesinente
1n grtownd weler ore Lranafertred to selt ceynteln whirh ere
dinpoaed of aff vite. Ooes mal mignilicent iy st persenently
teduce tanicily or mobiltly of these remihmle.

.

I in repected that wil location mnd ection-vwecific
rerpitements ron he schieved. Yith adequmte operation end
saintpnance, evapntat ion/cryatatit st ion eshould previde
necessary trcatmentl ovet the tnng tere. Tveparstien by
1taell apy not provide o condenaste thel ia cleen snough for
dincharqge or shallow squifer Injection. C(ntraction well,
cep end process urit inatellecs «iih reloted squipment oo
well ae the eveporstion/crystallzet ion process wile
thewselves should be eveliladle. Lendfill copacily is
limited, but should be eveilable. Otstonces to aff-sile
tandfill fecilitien ave Jong. Dispons| of sett crystele mey
te tinited by the smount of Tree cyenide present end could
significently Increave the coat of the alternstive.
Ceaputation of estvracted ground water should teswit In o
favotable reaponse from alhet egencies.

.o.._nl..-_uu.fa.
Annuel (MM v 1,008

ann
,Ino
Present Yorth 12,M00,000

Aiernative A

Salety concerna duting the resediel orlion ste related te
the excavelion of the saleriel. Cleenup actisn fevels Tor
setle shove ground walee level wauld he met. C[ALe for saile
below ground water sey mat bhe mel) however, riok
ralcwlotians ors baved on ingestion of soil, ond these
odditional eelide weuld he Delow the waler loble ond
winveiloble for ingestian. Allenualion resuits in o
dissipstion of contasinents, sithaugh it will be asny years
belfute ground weter clesrvp action levele will be atleined
for oll compounde. Witheut greund weter use testtictinng,
the teasining rish_ot the site ofler tesedislion completion
wauld be 1.6 v 10-1. With enforcement of ground water wee
restrictions, all riske weuid be reduced helow sccepintile
tevels, Reduces valuse af contominents in satl by remaving
it From site but tranefers the prohliea to the tendfoit aite.
Dors notl reduce volume, mobility or tenicity of contaeinents
n ground walter.

The ditficultlen seloted with encavation concern the rentrel
al the satetinl. The svetleble harardaus waste tendfit)
capecily forvispessl af meteciel in Jimited. Dictences te
off-site londfill facilities sre Inng ond trensport would be
ewpensive, Allerretive may nel be smproavable since eff-site
round waler conlaminetion will not he reardisted.
nfgreement of ground weler wee restrictions ney be very
diffrcuit, Due to the problewe of trenspottatjon, comeunity
tesponse way nat be fevorshia.

Tate] Capitel r18,000,000
Annual OAM «  12,0m0
Preaent Vorth 270,193,000

Alternative 3C

Salety cencerne duting the remedinl vetinn ore releted to
the encovation af the satetrel, Urlenatve requirements
incluting teinl burn plus 10(M borkleqg could deloy the

the sterl of remardiotlion up tn 2 yeosre. Completion of the
canntrucltan shavld be lese than | yrar. The octuntl sord
trocdiatlian ehould he 1eoe then | year. Clemnyp wetlinn
levels for eniln shove ground watee wonid he mel. C[ALS

for serin below ground waler mey ot be ®rl; hawever,

t1sk enfeviations are based an naeation of enil, and these
it ann) selide woutld he bedow the walre tahte and
waveileble fer ingestion, Mimumlion resultas an o
dissspstion of contemtnente, atltenup 1t will be sany yeatn
before grewnd waler clranup ection lrvels vill be atlained
Tor sll compounds. Withoul graund waler uve resteictions,
the 1eamining tisk ol Ihe sife sfivr trmediat inn complet ton
world be 1.8 0 100, Vilh pnfarcemet of qrowsd wales use
teatscctions, oll tisks would he tedured helow acceptahie
levels., Sigrificontly end prrmpnent iy redices tasicity and
atitlily of conteminanie 1n eni) Bul dnes not eodure
.a“.n.:. mhiltly, o valime of contmucnnnts in qrmest
water.

Tt 10 evpected that thiv slternatsve ony nal be eppreved
by other agencies mnd the communily eince nreund veler
contanination will nul be temediated. (nforcement of
graund water teslrictions mey be very diffecult. the
conslruclinon of an an-aite incincentnr hav been hnnwn
la caire pibvlic npponilion, Mue to the closenese of
renwdencen, the isplessntohilily (6 uknmen, WNeceosery
eqpuparnt and divponsl services as well an opereting
perasanel ahauld be svatloble. Fracedures mmifer to
WRA detint ton mny delay project schwidule.

Tote]l Capitel +2¢,490,WM0
Al AN s 1,00
Prenent Vorth 28,617,000
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AMtrrative 6

1t will be necensnry In petfora trentiatnlity stwlies to
Aempntrate that the salidified waste tan ronlfore lo

at ta RCRA delinting.  this may detay
nnsteuclion niliation. Convlructomn of remedial action
wauld take | 1o 2 yeats. Comhinen the ) Aeem
ellectiveneny af Altutnstivey 3 ond M. Fleang artoon
levela for vail ohave grownd weter wil) be mel. (M e for
anil hejow ground weler sey anl be wrty howrver, Fish
calculatl ¢ baned an ingeatinn of moll, end thie would
be unaveilsble far ingeation, GCrosmd waler cleonip octinn
levels would net be set on sile. Aftrr temedialion In
coapleled, ol riohe ste tedured hetow acceptahle levels.
Signaficantily end petasnentily reduces snbilily of
rontasainents in satl end ground water.

.

Smer nq Allernateven 3 end .  fhe difficulty of performing
twn typen of ceardistinn on site ol nne tine cnuld deley Uhe
romat rurtion actiedule.  Althgugh grouwl weler ronteminat ion
will nat b sractiated to clemup artion feveln, ol the

tinka are ehiminntled by preventing conltact with conteminsted
sail md qrond water. Due ta the high level of protection,

renponte will likely be favorehle.

Totel Cepital sig, 779,000
Arnea| OAM ® 11}, M0
Present Morth 218,888,000

Atletnalive ?

23

Reaediat ection aclivilies far nrniswl water mey Not comacnre
fot | leg 2 yenrn oa a Petstion Brannntral inn far the derp
well sisl be sppraved. (0 wid) he necearanry tn perfore
trealahility stirdies tn deennatrate that Hee wolidifoed
waate ran confarm te prncedures gistliar ta FCRA delenting.
on. Cmmtrictonn af e
ely 2 yesro. CLomhines
Vhe long-tere effectivenens of Atlernatives 48 ond 5L,
Cleanup aclion Jevele for soil whave yrtnund water will be
orl, C[ALe for sesl below grownd water may not he art;
however, Pink colculations ere besed on ingenlion of wmot!,
ond this weuld be unavatlshlie for ingettion. Crfound waler
clranup action leveln would be net. Alter remediation oo
crmpleted, oll risha ave teshecrd helow sccrptahle leveln.
Permaneally end sigruificently redices mobilaty of
contaminente 1n sotl and grouwd waler.,

Sime an Alteroal tven 88 ol ST, The dilfficutty af

perlntming 1vo Lypes of rrmcdistion on al

coauld detny the conntenction arhedule,

sl one time
Owe tn the hinh

tevel nf protectenn, renponne will likely be favorable.

totel Conttel sls,7)0,000
AMviye)l AW . ni,me
Present Yorth :17,%04,000

Aftrrnative §

3

Motaval fae this eption shnuld ral uvinly slnw sclion dnwn
o3 conleninante will be cewnved to drinking wnter qumloty
eecept naly before injection. It w11l be necersery Lo
petinre treatnhiloty atistion 1o dranmnslirnte that Ihe
solidifizd wanie can confors te pracedurey wiiar (o MRA
deleasting.  Ihie any cnnatructinn 1nete + Conaleuction
af reardinl sclion wauld twe 7 yen Cimhianes the
tonq-tera effectivensie atf Alternatives 4T md . Cleanup
arfson lrvels for anil shnve growel waler wel) be wel., TALY
far anil brlow growwd walee smy imt he =ol; hnwrver, Fank
calculatione are besed on ingrstion of sotl, end this woutil
far 1nqgestton, Grend water cleonup oct tan
would be set. 1 water len deep mquifer, eince
nat @ drinking wster mquiter, the incremned melinily
¢ nol peue ¢ prohien. After feaediation is cnapleted,
ol tiskh nre teduced below wrreplahle lrvele.

Sigrificantily end persansatly redures snh y of
contasinante an sni) and acdelstly end levsrsly of
contaminantes 1n grewnd walet. Soms rntesinanls 1n grownd
valer are Lromnferred ta cathon canisters mwul metals aluiges
whith are dispasned of off mite. Mors nal mipuificantly oc
perannentiy teduce tositity or sabilily of W reaiduning,

.

Same as Alternativea o and . The difficully of
pesintming tun types of srmedistion an sile at one line

cnild Aelay the conalruction achedule.

Due te the hinh

fevrl ot protection, teapnnne will libely be favurable,

Totel Conitel 18,007 MO
Arvignl MM T 1. non
Preeent Worth 121, 740,100

0.
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TABLE 13
- MIDXD IT
ESTIMATED COSTS IN MILLIGNS OF DOLLARS
AND TIME TO IMPLEMENT
YEARS TO YEARS TO
ANNUAL OSM PERMIT AND  QOMPLETE
ALTERNATIVE PRESENT WORTH CAPITAL COST ST CONSTRUCT  ACTION
1. No Action 0 0 0 0 0
2. Cap 4.8 2.6 0.23 2 1
3. Contaimment 7.9 5.8 0.23 3 2
REMEDIES THAT DIRECTLY ADORESS GROUNDWATER
4A. Deep Well 6.9 4.1 0.30 4 30
4C. Treat amgl
Deep Well 1.1 4.3 0.73 3 30
4E. Evaporation 12.8 3.0 1.0 3 30
REMEDIES THAT DIRECTLY ADDRESS SOURCE
SA. Landfill 17.5 15.4 0.23 2 2
5C. Incineration  26.0 23.9 0.23 4 4
SE. Solidification 11.3 9.1 0.23 2 2
5G. Vitrification 20.6 18.5 0.23 3 3
3 3
with 4A 14.4 11.6 0.30 4 30
8. Combines SE1  18.6 11.8 0.73 4 30

with 4E 21.0 11.2 1.04 4 30



-y
(

1. Costs based on treatment to drinking water stardards prior to
deep well injection. For treatment only to lLand Disposal Restriction
Treatment standards, cost estimate is $1,000,000 less.



Hill Contaninants Migrate
Alternative  Off-site in Gound Water?

1. Yo Action Yes
2. Cap Yes
3. Contatnment b

REMEDIES THAT DIRECTLY ADDRESS GROUNIMATER

4A. Deep Well N
&. Treat and

Deep Well 4]
4F, Evaporation o

!
REMEDIES THAT DIRECTLY ADDRESS SOURCE

SA. Landfill Yes
5C. Incineration Yes
5E. Solidification Yes
5G. Vitrification Yes

MIDCD 1

TABLE OF EFFECTIVDNESS AD IMALDENTABILITY

Wil Action Result in

Mon-campl iance with State

or Federal Standards?
Yes

Yes

(4

Yes
Yes
Yes

Yes

Will Contaminants of
Potential Health Concerm
Romain in the Soil or
Ground Water?

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes

Yes

Will a Significant
Aount of Off-site
tazardous Waste
Disposal (ccur?

No
L o]

Are Significant
Implamentation

Problems Expected?

Yesd
Yesd

oo

Yes8
Yes
Yes

Yes/

1324



REMEDIES THAT DIRCCTLY ATTRPSS SOURCE AND GROUNIMATER

6. (5£ +3) o N Yes
7. (£ + M) Mo N o
B. {5 + &) N 4] Mo
9. (5 + 4r) L |] 4] o

Yazardous Waste Disposal in Deep Aquifer,
25nall anounts of precipitated metals and spent carbon may be landfilled.

Jsalt cake contaninated with metals, cyanide and sane organics will be landfilled.
Organic Viquids will be incinerated.

4ppprova) under CERCA 1s unlikely,
5The Tong term effectiveness of the slurry vall is uncertain.
fMay be problems obtaining approval for deep well injection.

procedures are not proven in a full scale project. High water table may
cause difficulties during contruction.

BLand Disposal Restrictions may not allow.
1

No!

Yes3 8

L




GROUND WATER PUMPING AND DEEP

Table ::

-

TABLE 4-15

ALTERNATIVE 7
WELL INJECTION WITE IN-SITU VAPOR EXTRACTION

AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION

COST ESTIMATE K

Site/Process Preparation
Soil/Sediment Handling/Treatment
Ground Water Handling/Treatment
Site Restoration
Access Restriction
Monitoring Systen

CONSTRUCTION SUBTOTAL
Contingencies

CONSTRUCTION TOTAL
Permitting
Services During Construction
Delisting
Engineering

TOTAL CAPITAL COST

$ 17,596
$202-000 1 Y/ T —
1,730,400
199,500 -
33,600
252,500
. FETe35T596 6, b0 T,
38 2, 060 O
88983 Y, P/, T
70669 [ e
7308000 [, (LT 00
150,000
386008 | 027,047
S 3305080 i1, 575 T

ANNUAL OPERATION AND MAINTENANCE $ 301,000

TOTAL PRESENT WORTH
(10X discount rate, 30-year

See Appendix D for detailed cost

SHI504060 1 7, 1/ 5, O
life)

information

* From 7«6.//; 415 oF FS oo Il c'é.r/.s 7/4‘/ V7P .Sn/ oL
e Frsetiin J'y!/‘(‘m cid T racld,

Reproduced from
best available copy.
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Tahie
- TABLE 4-16
ALTERNATIVE 8
GROUND WATER PUMPING, GROUND WATER TREATMENT
TO DRINKING WATER QUALITY EXCEPT <X
SALINITY, AND DEEP WELL INJECTION WITH IN-SITU VAPOR EXTRACTION
AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION
COST ESTIMATE X

Site/Process Preparation $ 17,596
Soil/Sediment Handling/Treatment 62025060 v, v//
Ground Water Handling 1,230,400
Ground Water Treatment 535,000
Site Restoration 199,500
Access Restriction . 33,600
Monitoring System 252,500

CONSTRUCTION SUBTOTAL soeFoT598 L 66 7, PO
Contingencies 386253 z,esé =

CONSTRUCTION TOTAL SHuseenn 9 3 £
Permitting isomoe0- /79, C
Services During Construction 356008 |, 0c g, 7%
Delisting 15Q,000
Engineering 3350000 [, 06L, 500

TOTAL CAPITAL COST A 9991000 ¢/, 7573 TOC

ANNUAL OPERATION AND MAINTENANCE $ 733,000

TOTAL PRESENT WORTH FH L0008 /¥, Y, YO

(10X discount rate, 30-year life)

See Appendix D for detailed cost information

x F’-"f’ 7;[/": "'/" 4" FJ “w ’/' [/';'/i 6’/ .I“/V/ “J/JG:' r"(/‘/'_/(}‘/;.‘/.
.rvl"fru()‘ﬁ-d,

®x K Cos 15 wre eshimaled Y br A4 05c €00 Ly fe - /""""/”"”"f”"// ’
‘uu«’ 0(.{,}04’(.'/ Re:’;’I‘/l"-v 7:'7'50/-""—-’ a'za-/.‘?’,/;i,

o
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Cospoutd

.........................

irsenic
Barin
Beryllice
Cadaina
Chroaivs

Copper

Tros

Lead
Bazgazese
Kereusy

Nicle)
Selezivn
Silver

Thallive
Tacedina

lice

Craside

Yieyl chleride
Chloroethaze
Eetbpleze chloride

jcetote
1.1-Dicdloroethese
1.1-Dickloroethaze
Tracs-1,2-dichloroetbene
2-Butatote

1.1,3-Trickloroetbase
1,2-Dickiorcpresace
Trichloroetbese
Reszeze
{-Netkyl-1-Peatanore

Tetrachloroetbere
Tolueze
Etdylbeszene
Irleces

Pezel

-y
{
Teble

TABLE 1 (PACE ) OF 2)

§pco 11

GEQUND WATER CLEAXDP 4CTION LEVELS

Detection  Cleasup
Lisit ¢ ldetion Level
(ug/1) (ug/1)

15.1
200 10
$ 1.0
§ 0.2§
10 1.5
119
15,300
0
{64
.38
) 12.3
5 1.5
10 0.4
10 .0348
50 348
1,410
158
1.1
10
5 1.9
12.8
1.3 b.000208
0.7 0.00932
10
1 $.57
U
0.t 0.0128
1.2 §.011
? h.04
10 3.03
0] 6.0l
£0.1
12.0
84.5
.1

Basis

.....................................................

Ground mater background cosceatration {953 OCL).
Ground sater Dackgrousd cosceatration {953 BCL).
Koccarcivogenic rict froa the site (all nedin) ¢ 1.
Noscarcisogesic risk from the site (all sedia) < 1.
Groved sater bactgrovnd concentration {35% OCL).

Chroaic Yater Quality Criteria for the protectics cf
freshvater life, sith a dilution factor of 3.57
(fron ideo 11 Besedial Jovestigation Repart),
lovest detected bardness.

Grouad sater backgroued coaceztration {83% 0CL).
¥azisos Costaninant Level.

Grouad vater background concectration (9%% OCL).
Groued sater backgrousd coemcestratios (931 0L},

Grouad rater dackgrouzd concestration (332 OCL).
Notcarcipogenic rist frow the gite (all aedia) ¢ .
Chrotie Water Quality Criteria for the protectics of
{reshoater 1ife, with 2 dilction factor of 3.87.
Novcarcisogenic rist froa the site (all aedia) ¢ 1.
Roscarcisogeaic rist fron the site {all aediz) ¢ 1.

Ground water background comceatratios (958 OCL). |
Grousd sater background coscentration (843 OCL).
Ground mater Dackground conceatration {931 OCL).
Ground sater background detection liait,

Groued rater background conceatration (5% OCL).

Jovcarcinogeaic rist fros the site {all wedia) ¢ 1.
Carcinogenic risk fros the site {al] aedia) ¢ 1 §-Gc.
Carcisogenic risk fros the site (all wedia) ¢ ! [-(¢
Yazinoe Coctaninant Level Coal (proposed).
Koacarcisogenic risy fron the site {a)l wedia) < I.

Koacarcinogesic rist fros the site (a)] sedic) ¢ 1.
Carcisogecic risk fron the site {all aedia) ¢ 1 I-C.
Carciogesic rist fros tbe site (all aedia) ¢ 1 £-C5.
Srousd vater backgrovad coscentration {351 OCL).
Noscarcinogenic risk fres the site {all sedia) ¢ 1.

Carcisogenic vist froa the site (all wedia) < 1 §-0.
Kopcarcinogezic ried frea tbe site (21l sedid) ¢ 1.
oscarcisogenic rick frea the site {all sedia) ¢ 1.
Fopcarcisogenic-riet frea tbe site {all nslia) ¢ 1.
Jodcarcicogetic riek fres the site (a! 2} ¢ ]

i7



TUBLE 1 (PACE 2 07 2)

Detection leanyp

Lisit & detion Level
Conpoued {ug/l) {ug/1}
Bis(2-chloroetbylietter 10 0.00019¢8
Bis(3-chloroisopropyl)etier 10
Cresol 10 6.4
Isoptorone 10 9.201
2,{-Disethylpbenol 1
Beezoic Leid 8.1
Bis{Z-Chloroethozyjusthaze 10
2,4-Dickloropbencl 3.8 p.163
Fipbtbalene 11
2-Fetbylnapbtdalece 19
Acetaphtbese , 0
{-Kitrophezo!l 50
2,4-Dinitrotoluece 1 0.000213
Dietbyiphthalate {.9 1.3
Ploorese i
{-Xitroaniline 5¢
Pleaanthrese 19
Di-a-Butyiphthalate §.i¢
Bis{2-etbylbexyl)pbibalate 10 0.06C6
Di-a-Octylphthalate 10
Reptacklor eporide 8.0§ 0.000326

Basis

.........................................
............

Carcisogenic risk from the site (all aedia) ¢ 1 1-06.
Ground water background detection linit.
Kovcarcinogenic risk {row the site (all wediad ¢ 1.
Carcisogesic risk fros the site (all sedia) ¢ § [-06.
Groesd sater backgrousd detection liait.

Noscarcivogesic rict {row the site (all nedia) ¢ 1.
Ground water bactground detection lisit.
Noscercivogenic ris} frow the site (al) wedia) ¢ 1.
Koscarcinogenic risk from the site (all wedia) ¢ I.
Grousd vater bactgroond detection linit.

Grouzd water backgrousd detecticn lisit.

Groued mater background detection liwit.

Carcisogenic rict froa the site (all wedia) < 1 [-05.
Nescarcinogenic risk fron the gite {2}l sedia) ¢ 1.
Groued sater background detecticn liait.

Grousd vater backgroond detection linit.

Grovnd mater backgrousd detection linit.
Noccarcinogenic rist fros the gite {all wedia] ¢ I.
Carcisogenic rist fros the site (al] sedia) ¢ 1 3-0%.
Grecad water background detectior linit.

Carcisogesic rist {ron the site (all sedia) ¢ 1 I-05.

£t Practical quastitatios linits as per OSEPL “Test ¥etbods for Evaloating Solid Waste,” 3ed lditioc,
SU-846, Kov. 1985. Values sbows are higher than the corresponding cleasup action levels.
therefore, the actual clessop action level for each of these coupouads is “sondetectatle.”

0CL: Opper confidence linit of tbe average concestration (fron Nidco IT Remedial lavestigatica).

Reproduced from
best available copy.
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Table
TABLY 2 (PAGD 1 OF 21
KIDCO 11
SOIL CLEANOP ACYION LEViLS
Detection  Cleanup
Linit 3 detion Levels

Conpourd : (eg/te) {ug/t¢l Basis
dotinoay 2,810 Noacarcizogesic risk from the site (all wedia) ¢ 1.
freenic 14,000 Sarface soil background coscentration {351 0CL).
Barjua 169,000 Yoncarcisogenic rist froa the site (all nedia) ¢ 1.
Berylline 1,930 ¥oocarcinogenic rist froa the site {all nedia) ¢ i
Caaic 3,500 Boncarcinogesic risk fros the site (all aedia) ¢ 1.
Chronive 35,800 Yoncarcisogenic rist fros the site (all media) ¢ 1.
Copper {8,900 Surface soil Backgrouad coocentration (951 OCL)
Irea 1,310,000 Surface soil backgronnd coscentration {953 GCL).
Lead 14,000 Surface soil bachgrousd concentration (35% 0CLY.
Fazganese 604,000 Bovcarcinogenic risy froa the site (all media) ¢ I
Kercury 290 Surface soil background concestration (9%1 OCL).
¥ickel 143,000 Koncazcisogesic rist from the site (all wedia) ¢ i
Selezica 1,550 Kopcarcinogenic risk from the site (all media) ¢ !
Silrer 50 Surface soil background concentration (931 0CL).
iz 21,500 §oscarcinogenic risk frow the site {all wediy) ¢ 1.
fazadioa 50,200 Noscarcinogenic rist frow the site (al] wedia) ¢ 1.
lice 1,060,000 Noscarcivogetic rist from the gite (all media) ¢ ]
Cranide 15,100 Xoscarcinogenic rist froa the site {2}l aedia) ¢ 1.
Nethyleae Chloride .38 Surface soil bactground cosceatration (932 0CL).
deetone 5,180 Koncarcinogenic risk froa the site {all wedia) ¢ 1.
Cardon disulfide H 0.153 Noncarcinogenic risk from the site (all wedia) ¢ 1.
Trans-1,2-Dickloroethene § Surface soil baclgrouad detection linit.
Chlorofora 0.5 0.163 Carcinogezic risy fros the gite (all wedia) ¢ | I-C5.
2-Butavone §,900 foccarcizogenic risk fros tde site (21l wedia) ¢ I.
1,1, 4 Trickioroetbane 56¢ Kovcarcisogenic risk {ros the site {all wadia) ¢ V.
1,1,2,2-Tetrackloroetbane 0.} 0.107 Carcisogenic rist from the gite (all sedia) ¢ 1 I-08.
1,2-Dichloropropace 2.2 Carcisogesic rist froa the gite (all wedia) ¢ | [-08
Trichloroetbese 1.4 Carcinogeric rist frow the site {all wedia) ¢ } I-6.
1,1,2-Teichloroethase 1.9¢ Carcinogetic risk frea the gite (all wedia) ¢ 1 L-05.
Becrete 2 9.982 Carcisogenic rist froa the gite (all wedia) ¢ 1 £-05.
{-Betbyl-2-pestanoze 938 Yovcarcinogenic rist frow the site {all sedia) ¢ |
Tetrackloroetbeze L Carcinogenic riet frox the site (all aedia) ¢ 1 I-06.
foluete 15,900 Foncarcisogenic rist froa the site {all aedia) ¢ 1.
Chloroberzese 2 | Foscarcisogeric fist frow the site {all nedia) ¢ 1
ftiylbeszene 1,130 Joacarcivogesic rist from the aite {all wedia) ¢ 1.
Irlezes 6,310 Noocarcinogesic risk from the site (all wedia) ¢ |
Fheeol 157 foscarcisogenic risk frcw the site {all wedi:' 1
1,4-Dichlorobenzese L1 Carcivogenic rist fron the site fall aediv 108
1,2-Dichlorobenzene 141 oacarcinogenic rict fron the site (all s

Cresol 330 6.3 Soocarcisogenic rist fros tte site (il

L]



Coapound

Isoptoroce
2,4-Divetbylphenc!
2,4-Dicklorophesol
1,2,-Trichlorobenzene
Yipbthalene

{-Chloroanilise
2-Yetbylzaphtbalene
dcenapbthylese
fcesaphttene
Dibessofurae

Diethylsbtbalate
Tuorece
¥-Nitrosodipbenylasice
Phezacttreze
fathraceze

Di-s-butylpttbalate
Floorantbese

Pyrece
Butylberaylpbttalate
Bezsola) anthracere

Bis{2-ethylberyl)phttalate
Chrysene
Di-s-octylphtdalate
Benso(b} fluoranthese
Beazo(t) fluorantheze

Beazo(a) pyrece
[odeso($,7,3-cd) prrese
Dibesz{a,b)anthracene
Bevzolg,b.i)perylene
4,00t

Chlordase
PCE:

Detection
Lisjt s
{(ug/te)

TABLE 2 (P8GR 2 OF 2)

Cleazup
fctioa Levels
(ug/ts)

...........................................................................

10

30

330
N

n

8

3130

21.1
0
269
121

30

1,360
285
2
913
158

1
238
3.4
ul
154

1
103
3
108
e

100
1.62

Carcisogenic rist froa the site (all sedia) ¢ | 1-05.
Surface soil bactgroond detection lisit.
Koncarcinogesic risk from the gite (all nedia) ¢ 1.
Joscarcinogenic rist fros the site [all media) ¢ 1.
Yoncarcinogeaic rist from the gite (all sedia) < 1.

Carcinogenic risk fron the site {all media) ¢ 1 1-(6.
Surface soil background detection linit.
Surface soil bactgrooad detection liait.
Surface soil background detection linit.
Sarface soil background detection lisit.

Surface soil bactground coscentration {483 OCL).
Surface soil dackground detectios lisit.

Carcizogenic rist fros the site (all sedia) ¢ 1 I-05.
Surface soil dactgrovad coccestration (8% OCLY).
Surface soil background detectior liasit.

Koncarcisogenic risk froa the site [al] wedia) ¢ ).
Surface soil bactground coscentratios {955 0CL).
Surface soil backgroond coscentration (353 OCL).
Noscarcinogenic rist from tbe site (all sedia) ¢ 1.
Surface soil bdactground coscentration (953 OCL).

Surface soi! background concentration (853 OCL).
Surface 30i] bactground coscestratios {951 OCL).
Sarface coil backgrounsd coucentration {951 0CL).
Surface soil bactgrousd concentration (852 OCLI.
Surface soil background comecentration (953 OCL).

Surface soil backgrouad concectration (351 OCL).
Surface soil bactground concentration (951 OCLY.
Sorface soi) dackground detection linit.

Sarface coil daclgrousd concentration (9§53 OCL).
Surface soil background conceatration (551 OCLI.

Sorface soil background coscertration {953 OCL).
Carcinogesic risk fros the gite {all sedia) ¢ 1 I-06.

1 Practice] qeastitation lisits as per GSEPA “Test Pethods for Evaluating Solid Waste,” Jrd féitica,
SK-E(6, Kov. 1986. Values ghevs are bigher tbas the corresponding cleanup acticn levels
Therefore, 1he actoa) clezsep action level fer each of these cowposzds is “acrdetestalle ”

0ll: DOpper corfidence linit of the average coccentration (Tedle 14).



TABLE 19

IAND DISPOSAL RESTRICTION TREATMENT STANDARDS FOR WASTE
CATECORIES FOO1, POO2, FOO3, POOS (FRCM 40 CFR 268.41)

QORSTITUENT

acetone

n-butyl alcohol
carbon disulfide
carbon tetrachloride
chlorcbenzene
cyclahexanone

1,2 dichlorcbenzene
ethyl acetate

ethyl benzene

ethyl ether
isautancl

methanol

methylene chloride
methyl ethyl ketone
methyl iscbutyl ketone
pyridine
tetrachlorvethylene
toluene

1,1, 1-trichloroethane
1,1,2-trichilore-1,2,2
triflucrcethane
trichloroethylene
trichloroflouramethane
Xylene

CONCENTRATIONS IN EXTRACT
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*A capacity variance is in effect for soil waste and debris until November

1390.



PROPOSED LAND RESTRICTION TREATMENT STANDARDS
FOR WASTE CATEGORIES F007, F008, FO09,
(FRCM F.R., VOL, 53, NO. 7, P. 1068)

Cyanide (total)
cyanic_ie (amenable)

lead
nickel

cyanides (total)
cyanides (amenable)
cadiun

lead
nickel
silver

53

TOTAL CCMPOSITION
(mg/1)

1.3

0.32
0.04
0.44

(m/kg3)
110

0.064

TABLE 20

(ma/1)

(mg/1)
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respective structural/fusctional groups, the mea step s to
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to select the appropriate comceatration level or percear
reduction range. |f the coscentration of the restricred
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waste should be weated to within the concestrauon range.
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— MIDCD I AND MIDCD II RESPONSIVENESS SUMMARY

1. RESPONSIVENESS SUMMARY OVERVIEW

In accordance with CERCLA Section 117, a public comment period was held from
April 20, 1985 to May 19, 1985, to allow interested parties to camment on the
United States Envirormental Protection Agency's (U.S. EPA's) Feasibility
Studies (FSs) and Proposed Plans for final remedial actions at the Mideo I and
Midco 11 hazardous waste sites. On April 27, U.S. EPA conducted a public
meeting in which the Proposed Plans were presented, questions answered and
public camments accepted.

The purpose of this responsiveness summary is to document ocamments received
during the public camment pericd, and provide U.S. EPA's responses to these
caments. All comments surmarized in this document were considered in EPA's
final decision for remedial action at the Midco I and Midco 11 sites.

0. BACKGROUND OGN COMMUNTTY INVOLVEMENT

The Midco I site (as well as another National Priorities List site, Ninth
Avenue Dry) is located in Gary, Indiana. The nearest residential area is in
Hamond, Indiana within cne-fourth mile of the site. On Decerber 21, 1976, a
fire at Midco I destrouyed thousands of drums of chemicals. Commnity concern
about the site intensified in 1981. In March 1981, a 14-year old Harmond bey
suffered leg burns while playing near the site; his parents attributed the
burns to chemicals. In June 1981, a heavy rainfall resulted in flocding in
Hammond and the flow of surface water from the Midco I amd Ninth Avenue D¢
areas into Hammond. Several residents camplained of chemical odors in floodad
basements and chemical burns from contact with flood waters. These pruoblems
were attributed to run-off from Midco 1 and Ninth Avenue Durp. In response to
this occurrence, Hammond constructed a dirt dike acruss Ninth Avenue at the
Cline Averue overpass. This dike is still in place and is a source of
controversy between Gary and Hammond public officials. The Indiana
Department of Envirurmental Management sent a letter stating that the dike was
still necessary to prevent contamination fram the sites fram entering Harmond.
Gary and Hammond public officials and nearby Hammond residents have been
actively involved in pramoting remedial actions at Midco 1I.

The Midco 11 site is more isolated frum residential areas. The nearest
residences are a small cluster of homes located approximately one mile
southeast of the site. In 1977, a fire occurred at the site that destrouyed
thausamds of drums of chemical wastes.

In 1981, U.S. EPA installed fences arcund Midco I amd Midco II. In 1982,

U.S. EFA comducted a surface removal action at Midco I that included removal
of all containerized wastes and the top one foot of contaminated soil, and
installation of a temporary clay cover. From 1984~1989, U.S. EPA codhucted a
removal action at Midco II that included the removal of all containerized
wastes, and excavation arxd removal of contaminated sub-surface soils in areas
vhere wastes had been cumped directly onto the ground. On July 8, 1982, a
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public meeting was held to discuss the Midco I removal action. Other
camunity relations activities were also conducted during the removal actiors.

U.S. EPA held public meetings to discuss the initiation of the Remedial
Investigation/Feasibility Studies (RI/FSs) on February 21, 1985 for Midco I

ard on July 18, 1985 for Midco II. Residential well sampling for the RI/FSs

identified several contaminated wells, but the contamination was not -
attributable to the Midco sites. U.S. EPA provided updates to the cammunity

on the status of the studies using fact sheets in November 1987 and Decerber

19886,

Proposed Plans for Midco I and Midco II were combined into ane fact sheet and

mailed to over 100 concermed parties. Oral caments were accepted durirng the

public meeting on April 27, 1989. 1In addition, written comments were received

during the public cament period from the City of Hammond, the Indiana -
Department of Highways, a private citizen in Gary, a slurry wall contractor,

the Midco Steering Committee (which represents the potentially responsible

parties that conducted the RI/FSs), and frum Morton-Thiokol, Inc.

ITTI. SIMMARY OF SIGNIFICANT QOMMENTS RECEIVED DURING THE PUBLIC QOMMENT

PERIOD AND U.S. EPA RESFONSES

The camments are organized into the following categories:

A. Corents received during the public meeting, and camments received in -
writing from the City of Hamond, from a slurry wall contractor and from a

private citizen from Gary.

B. Caments received from the Indiana Department of Highways. —

C. Caments received from the Midco Steering Cormittee and from Morton-
Thiokol.

A. SMARY OF QOMMENTS RECEIVED DURING THE PUBLIC MEETING, AND COMMENTS
RECEIVED IN WRITING FROM THE CITY OF HAMMOND, FRIM A SHIRRY WALL CQONTRACTOR
AND FRM A PRIVATE CITIZEIN FRM GARY

COMMENT #1:

A nurber of comments were received concerning the protectiveness of deep well
injection of hazardous wastes. The specific caments included the following:

*In 13 states casings have cracked and leaked in deep well injections.”
"hy is it they never address with lardfills or deep well injections
earthquakes in the area and what they anticipate is going to happen to all
these nice little hazardous waste dumps we have either wxer the groud or
on top or wherever they're at.”

"] would like to know how many deep wells there are in existence today.”



-~ -
"How long have they been in existence?"
YHave there been any problems with any of them?"

"How does the EPA prevent any problems? Are you saying that because they
stepped in there are no more problems or what?"

"Isn't it true that the steel mills stopped disposing of their own waste by
deep well injection many years ago? What are they injecting now?"

"I am requesting that ... (2) the E.P.A. report how the preferred option of
injecting hazardous wastes two thousand (2,000) feet underground will
affect my neighbors' well as my own."

"There is always the possibility that the substance injected into the deep
well will contaminate other aquifers."”

"In addition, although these aguifers may not currently be used because of
their depth, or because they contain salt-water there may came a time whe-
out of necessity they may be needed to supply drinking water to future
generations."

"At a minimm the contamination in the ground water should be treated
prior to any deep well injections so as to mitigate any adverse
envirommental effects that may occur in the future.”

"The solution to emnvirommental problerms is not to place out of sight or to
dilute, but to correct.”

U.S. EPA RESFONSE TO COMMENT {1:

Congress recognized concerns regarding deep well injection of hazardous wastes
ard enacted a number of statues to assure that deep well injection is only
conducted at locations and using procedures that will assure long-term
protection of human health and the enviromment. Deep well injection is
regulated by U.S. EPA wxder a nunber of statutes, primarily the Safe Drinking
Water Act (SDWA) (Pub. L. 93-523, as amended; 42 U.S.C. 300f et seq.), and the
Resource OConservation and Recovery Act (RCRA) (Pub. L. 94-580 as amerded; 42
U.5.C., 6901 et. seq.). RCRA was modified by the Hazardous and Solid Waste
Amercments (HSWA) of 1984 to restrict lamd disposal and deep well injection of
hazardous wastes. QCongress intended that deep well injection be allowed anly
if it is protective of both current sources of drinking water, ard any ground
water that could potentially serve as an undergrourd source of drinking water
(USDW). A USDW generally includes any agquifer that contains a sufficient
quantity of groud water to supply a public water system and contains less
than 10,000 mg/1 of total dissolved solids (TDS). Recovery of drinking water
from an aquifer with a TDS greater than 10,000 mg/]1 is not considered to be
technically or economically feasible. (See 40 CFR 144.3).

Regulations under the SDWA prohibit (with few exceptions) injection of any
hazardous waste into a USDW. Hazardous wastes can only be injected into
formations that are below the lower-most formation containing, within one—
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quarter mile of the well bore, & USDW. All injection wells must be permitted
by U.S. EPA or an appropriate state agency. Regulations regarding permit
requirements have undergone extensive review and public camment. Permit
corditions prohibit any injection activity that allows the movement into a
USOW of fluid containing any contaminant, if the presence of that contaminant
may cause a violation of amy primary drinking water regulation (40 CFR 144.12)
or may ctherwise adversely affect the health of persons. Ancther permit
condition requires permittees to take all reasonable steps to minimize or
correct ary adverse impact on the enviromment resulting from non-campliance
with the permit. (See 40 CFR 144.12).

Undergraurd injection permits include strict construction, corrective actior,
operation, abandorment, monitoring, reporting and financial requirements to
assure that the injection well is constructed and operated in a manner that
will meet U.S. EPA requirements and be protective of human health ard the
ernviroment.

U.S. EPA's permit review assures that hazardous waste injection wells are ol
constructed in locations that are geologically suitable. This includes
consideration of the following factors:

1) the structural geology, stratigraphic geology, the hydrogeology, ard
the seismicity of the region (including evaluation of the potential for
earthquakes) ;

2) an analysis of the local geology and hydrogeology of the well site:

3) a determination that the geclogy of the area can be confidently
described and that the limits of waste fate and transport can be
accurately predicted through the use of models.

Hazardous waste injection wells must be sited such that:

1) the injection zone has sufficient permeability, poruvsity, thickness
and areal extent to prevent migration of fluids into a USDW;

2) a confining zone is present above the injection zone which is
laterally contimuous and free of transecting, transmissive faults or
fractures over an area sufficient to prevent the movement of fluids
into a USDW, ard which contains at least one formation of sufficient
thickness and with lithologic and stress characteristics capable of
preventing vertical propagation of fracture.

In addition, U.S. EPAmyrequmﬂutthemorcperatorofahazardo.s
waste deep well demonstrate either:

1) that the confining zone is separated frum the base of the lowermost
USDW by at least one sequence of permeable and less permeable strata
that will provide an added layer of protection for the USINW in the event
of fluid movement in an unlocated borehole or transmissive fault; ar
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2) that within the area of review, the piezametric surface of the fluid
in the injection zone is less than the piezametric surface of the
lowermost USDW; or

3) that there is no USDW present.
{See 40 CFR 146.62).

Further data collection is required during construction of the deep well to
determine or verify the geology and the gquality of the construction.
Measurerents include resistivity, spontanecus potential, caliper, cement bonc,
density, termperature, porosity, garma ray and fracture finder logs, a pressure
test, a radicactive tracer survey, core sarples, and a casing inspection
survey. The injection well must be cased and sealed to prevent any migraticn
of injection fluid up the borehole. A double casing is required from the
surface to below the lowermost USDW.

The owner or operator must assure that the injection pressure at the wellheal
does not exceed a maximm pressure in the injection zone during injection, and
does not initiate new fractures or propagate existing fractures in the
injection zone. The injection tubing must be surrounded by an annular space,
which is filled with fluid. The injection pressure, flow rate, and volume of
injected fluids, and the pressure on the anmulus, must be contimiously
monitored.

U.S. EPA uses three interrelated progran requirements to assure campliance
with well operating regulations. Mechanical integrity tests measure the
operating sourdness of the wells, including checking for leaks. Operator
reports include information on the waste being injected; the well pressure,
flow rate and volume; and report the degree of permittee compliance with these
permit comditions. Periodic inspections determine the accuracy of operator
self-monitoring amd the adequacy of injected-waste sampling. The attached “A
GUIDE TO THE FEDERAL UNDERGROUND INJECTION CONTROL PROGRAM IN INDIANA"
provides a general description of the permit program and how potential
pathways of contamination are controlled in the deep wells.

Corngress addressed concerns about the long texrm protectiveness of landfilling
or urdergraad injection of hazardous wastes in the HSWA. This act
established land (or deep well) disposal restrictions focused on minimization
of land disposal or deep well injection of hazardous wastes. These
restrictions prohibit the land disposal or deep well injection of specified
hazardous wastes beyond statutory dates established by Congress unless 1) the
wvastes are treated to a level or methad specified by U.S. EPA, 2) it can be
demonstrated there will be no migration of hazardous constituents from the
disposal unit for as long as the waste remains hazardous, or 3) the waste is
subject to an exemption or a variance. The no-migration demonstration
mentioned above can be approved by U.S. EPA uder the condition that the
hydrogeclogical and geochemical conditions at the sites and the physiochemical
nature of the waste stream are such that reliable predictions can be made
that:
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1) injected fluids will not migrate within 10,000 years vertically
upward out of the injection zone, or laterally within the injection -
zone to a point of discharge or interface with a USIW; or

2) before the injected fluids migrate aut of the injection zone or to a
point of discharge or imterface with USDW, the fluid will no longer be
hazardous. (See 40 CFR 148.20)

Such a no-migration demonstration must depend heavily on fluid flow modeling.
Fluid flow modeling is a well-developed and mature science, having been used
for years in the petroleum industry as well as in recent studies for the
Department of Energy nuclear waste isolation program.

U.S. EPA believes that the no-migration petition requirements are so stringent

that if such a petition is approved for disposal of the ground water fram

Midco, deep well injection, even without treatment, will be considered to

provide permanent protection to human health and the enviromment. If the deep .
well injection system receives approval from U.S. EPA, the injection will have -~
no impact on USDW, which includes any residential wells.

Presently, four steel mills in northwest Indiana are legally injecting —_—
hazardous wastes into the Mount Simon aquifer located approximately 2200 feet

below the surface. These include U.S. Steel, Inland Steel, Bethlehem Steel

and Midwest Steel. Three of these facilities (Inland, Bethlehem and Midwest)

have submitted a no-migration demonstration to U.S. EPA for approval in order -
to allow them to continue hazardous waste injection without treatment. U.S.
Steel is expected to submit a demonstration socon. The hazardous wastes being
injected are waste pickle liquor and waste ammonia liquor. U.S. EPA expects
to make a decision on the no migration demonstrations for these facilities by
March of 1990. If the no-migration demonstration is approved for these
facilities, it is likely that a similar demonstration will be approved for
Midco.

If the no-migration petition is not approved, the contaminated ground water

fram the Midco sites would have to be treated prior to the deep well

injection. The required level of treatment is established nationally as the .
best demonstrated available treatment method for that type of waste.

It has been estimated that as many as 500,000 injection wells are in operation
in the United States, but there are anly 191 hazardous waste injection wells.
These wells are concentrated in Texas, ILouisiana, Illinois, Imliana, Michigan
ard Ohio. The oldest hazardous wastes injection well dates back to 1951. Use
of hazardous waste injection wells underwent a thorough review by the
Goverrment Acocaunting Office in 1986. The results of their investigation are
sumarized in a docament named "Hazardous Waste Controls Over Injection Well

Disposal Operations®, GAO/RCED-87-170, August 1987.

GAO determined that natiorwide, two cases of USOW contamination have been
documented by campanies operating hazardous waste injection wells. In
addition, ane case of suspected contamination and eight cases of contamination
of water that was already considered unsuitable for drinking have been
doamented. The USDW contamination ccanrred in Texas and Iouisiana but was
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not extensive. Program controls now in place prohibit the practice that led
to the two cases of drinking water contamination.

The leakage frum hazardous waste injection wells into non-drinking water
aquifers occurred at eight facilities between 1975 and 1984. The causes of
the leakage centered on casing and/or tubing corrosion or deterioration. The
most notable of these cases occurred at a cammercial facility in Ohio in 1983
where large amounts of waste escaped into an unpermitted zone. This zone was,
however, separated from the bottom of the lowermost USDW by more than 1500
feet, of which 1000 feet was confining rock formations. 1In response, to these
and other concerns, and to the Congressional mandate for additional grourd
water monitoring requirements in the Safe Drinking Water Act Amendments of
1986, U.S. EPA is implementing stricter regulations. This includes:

- more specific well-siting requirements;

- an expanded "area of review" around injection wells for identifying
abardoned wells near the injection site, and added requirements for
corrective action to plug abandoned wells;

- additional operating procedures, such as avtamatic well shutoff or
alarms; new requirements for testing, monitoring, and reporting,
including a waste-analysis plan, additional mechanical integrity
tests, and more specific monitoring requirements; and

- pew requirements for well closure and post—closure care.

The GAD report also pointed out that the full extent to which injected
hazardous waste has contaminated underground sources of drinking water is
unknown because of the problems in detecting contamination that may have
occurred away from the well-bore. The documented cases of contamination have
all cccurred near the well-bore. However, regulations require that injection
wells not be located in areas where faults occur and that injection pressures
be maintained below a level that might cause fractures in the formation.
Regulations also require that all man-made holes in the area penetrating the
confining zone and entering the injection zone be located and properly
plugged. In addition, U.S. EPA is implementing requirements to monitor the
migration of the waste movement.

The GAD report concluded that the new deep well injection requirements should
provide additional safequards to prevent the contamination of USDWs. In
addition, well owners will be required to demonstrate no migration of
hazardous waste.

CCMMENT §2:

The City of Hammord camments included a statement that "Preferably the
treatment would be to such an extent that the treated groundwater could be
reinjected into the aquifer from where it originated."
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U.S. EPA RESFONSE TO COMMENT $#2:

See our response to Comment #5 below and to Comment #5 from the Midco Steering
Camnittee and Morton—-Thiokol.

COMMENT §3:
During the public meeting there were a mumber of camments concerning whether
U.S. EPA puts too much emphasis on costs in its decisions on remedial actions,
and whether altermative innovative treatment amd disposal techrnologies were
considered. Specific camments included the following:

"All we're talking is cost effectiveness."

"I don't think it's fair. I think cost should be put aside. These pecple

that are going around polluting should be made to pay. ... It's not costs
because these chemicals that leak out cause cancer ard a mumber of other
sicknesses. ... How do you put a price tag on one's life? Tell me."

"Those responsible for creating envirommental problems must pay the
expense of correcting their mistakes."

"They're supposed to be using the best available technology not the most
cost effective.”

"Stop delving into the pockets of the public."
"Wwhy didn't they decide to use vitrification?"

"I'd like to know if any of these pecple knew about "The
Innovative Technology Evaluation Program Technology Profiles” or
"Assessment of Intermational Technologies for Superfund Applications."

U.S. EPA RESFONSE TO COMMENT #3:

The Caprehensive Envirommental Response, Compensation and Liability Act
(CERCIA) was enacted in 1980 to provide brovad federal authority and resources
to respord to releases (or threatened releases) of hazardous substances. A
trust fund was established to pay for remedial actions at abandoned or
uncontrolled hazardous waste sites. This fund is predaminantly from a tax on
petroleun products and on certain chemicals.

Based on the principle that “the polluter should pay,"™ CERCIA comtains
authorities wvhich allow U.S. EPA to ensure that those responsible for
hazardous waste problems pay for necessary remedial actions. CERCIA
enforcement authorities enmable U.S. EPA to encaurage respansible parties to
undertake remedial actions. It also enables U.S. EPA to sperd trust fund
mnies for remedial actions and to later recover these monies from respensible
parties.

If an acceptable agreement can be reached, U.S. EPA prefers that responsible
parties implement the remedial actions. At Midco, an agreement was reached
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with potentially responsible parties (PRPs) in June 1985, which required the
PRPs to reimburse U.S. EPA $§3,100,000 forpastccstsumrmdardtoconducta
Remedial Imstlgatmrvreasmlhty study (RI/FS) at each site in accordance
with the U.S. EPA's work plans. U.S. EPA is now negotiating with PRPs for
implementation of the remedial actions selected by U.S. EPA and for recovery
of the remaining costs incurred. Fund monies will be spent on the final
remedial actions only if an agreement is not reached with PRPs.

In CERCIA (as amended by the Superfund Amendments and Reauthorization Act of
1986), Congress mandated that all final remedial actions selected by U.S. EPA
must assure protection of human health and the envirorment, and must meet
applicable, and relevant and appropriate Federal and State standards,
requirements, criteria, and limitations (ARARs). This includes meeting
Federal Primary Maximum Contaminant Levels in the ground water (40 CFR 142).
Congress also mandated that U.S. EPA select remedial actions that are cost
effective, and that utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent
practicable. If a remedial action is selected that does not meet this
preference, U.S. EPA must publish an explanation as to why a remedy mvolvmg
such a remedial action was not selected.

The least costly alternative that would be protective of human health and the
envirorment was the contaimment alternmative (Altermative 3), which is
estimated to cost $4.7 million at Midco I and $7.9 million at Midco II. U.S.
EPA is not selecting these altermatives because they would simply contain the
contanination, and the hazards would be similar to taking no action if the cap
or slurry wall were ever damaged in the future. Instead, U.S. EPA is
selecting remadial actions that it believes will provide permanent protection
to human health and the enviromment. This consists of soil vapor extraction
ard solidification of contaminated soils cambined with pumping and deep well
injection of contaminated ground water at Midco I, and the same actions at
Midco II except that the soil vapor extraction is not required. 1In addition,
treatment prior to deep well injection will be required if a no-migration
demonstration is not approved by U.S. EPA. The estimated cost of these
remadial actions at Midco I is from $10.7 to $14.0 million, and at Midco II
from $14.4 to $18.6 million (depending on the degree of treatment required
prior to deep well injection).

The persons involved in reviewing the Feasibility Studies are familiar with
*The Superfund Innovative Technology Evaluation Program: Technology Profiles.”
The Superfund Innovative Technology Program includes a mmber of studies on
solidification, vhich is part of the selected remedial actions at the Midco
sites. This includes processes by Chemfix Technologies, Hazcon, International
wWaste Technologies, Silicate Technology Corporation, and Scliditach. Soil
vapor extraction, which is part of the remedial action at Midco I, is also
included in this program in a process by Terra Vac. Other immovative
technologies were considered for treatment of the contaminated soils at the
Midco sites but were screened out because they were not considered applicable
to the conditions at the site. These include in-situ biocdegradation, soil
flushing, and chemical treatment. In-situ vitrification and incineration
altermatives were evaluated in detail. Vitrification was not selectad because
it has not been demonstrated to be implementable in a full scale remedial
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action at a hazardous waste site and because the high water table would make
implementation difficult and more expensive. The incineration alternative
does not suffer those disadvantages. However, both in-situ vitrification and
incineration would be considerably more expensive than solidification and
would not contribute significantly to the permanence of the remedial actions
if the soil vapor extraction and solidification operations are successful.

Since a surface water discharge would probably not be approved for the salt
contaminated ground water even after removal of the hazardous substances, the
alternative to deep well injection of the ground water is to concentrate the
solids in the ground water by an operation such as evaporation. Evaporation
would concentrate at least same hazardous substances into a solid that would
have to be disposed of in an off-site landfill. It does not appear that
disposal of the hazardous wastes in an off-site landfill is any more
protective of human health and the environment than disposal by deep well
injection, and the costs of the evaporation operation would be higher than the
deep well injection.

COMMENT #4:

"Ivebeenuwolvedmacwpleprojects not in this state, where they used
in conjtmctlm with the slurry wall a well extraction, and then they leached
it back in like a septlc field. Then it recirculates. Are these contaminants
able to be treated in that respect; and therefore, you wouldn't have deep well
disposal and you wouldn't have a lot of things that would be abjectionable at
this point."

U.S. EPA RESFONSE TO COMMENT #4:

This methcd of treatment would not be adequate for the highly contaminated
scils on the site, but it would be acceptable to U.S. EPA for groud water
treatment when cambined with a soil treatment measure.

Reinjection of the salt-comtaminated ground water following treatment for
hazardous substances would be acceptable to U.S. EPA if the reinjection does
not cause significant spreading of the salt plume. Installatiaon of a slurry
wall and reinjection within the slurry wall is one way of preventing such
spreading. This alternative is not preferred over deep well injection at the
Midco sites for the following reasons: U.S. EPA believes that deep well
injection can be accanplished safely and effectively; it is preferable to
remove the salt contaminated ground water from the Calumet agquifer rather than
containing it within a slurry wall; and there does not appear to be a cost
savings using the slwrry wall/reinjection alternative campared to deep well
injection.

COMMENT #5:

"As a slurry wvall contractor, I would like to camment on the slurry wall
Pricing listed in your Fact Sheet. I have never seen prices like these, ard,
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as a contractor, I would like to know what they were based on. Today, our
prices for Slurry Wall construction range from $3 to $5 per square foot ard a
bentonite cap $.50 per square foot."

U.S. EPA RESFONSE TO COMMENT §5:

The price estimates were developed by Dames and Moore, a consulting firm
employed by the Midco Steering Camittee. According U.S. EPAs's contact with
this firm, the estimates were based on actual quotes from vendors. The costs
were also reviewed by personnel from Roy F. Weston, Inc.

The prices are prubably not camparable to the quotes suggested by the
camenter because a different type of cap and slurry wall were proposed in the
FS. The proposed cap is not just a single-layer bentonite cap. Instead, it
is a milti-layered cap consistent with the most recent guidance for RCRA
hazardous waste sites. It includes a clay liner, a synthetic liner, a lateral
drainage layer, and a vegetative layer. Instead of installation of the slurry
wall by the vibrating beam method, installation by a trench/slurry method was
proposed. The proposed slurry wall would be approximately three feet thick
while a slurry wall installed using the vibrating beam method is only a few
inches thick. Safety considerations also add to the cost of actions at a
hazardous waste site.

CMMENT §6:
"How deep, how far down has this pollution gone in the sites?"
U.S. EPA RESPONSE TO (CXMMENT #6:

The contamination appears toc be confined to the Calumet aquifer, which exterds
approximately 30 feet below the surface at Midco I and 40-50 feet below the
surface at Midco 1I. Below the Calumet aquifer is 90-100 feet of low

permeability clays arnd tills.

COMMENT #7:

How many people review the chemical data, and how do the different agencies
and other parties work together?

U.S. EPA RESFONSE TO COMMENT §7:

The chemical data was generated by a laboratory that conducted its own quality
assurance/quality control (QA/QC) review of the data. The laboratory used in
this project is also audited by the U.S. EPA. The chemical data was then sent
to a contractor hired by the PRPs, who conducted an independent QA/QC review
of the data. The contractor review was also audited by U.S. EPA. A QA/QC

review of the data was conducted by a second contractor working for the PRPs.

The PRP contractors conducted an interpretive review of the data, and
prepared a report that included plotting the distribution of data on a map,
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camparison to standards and a discussion of the data. This report was
reviewed by at least five persons at U.S. EPA, six personnel working for U.s.
EPA contractors, one person fram the U.S. Fish & Wildlife Service, and three
persons fram the Indiana Department of Envirormental Management.

U.S. EPA personnel reviewing the data included personnel fram the air, water,
Great lakes and RCRA programs, who reviewed the report for concerns
specifically related to their programs. The U.S. Fish & Wildlife Service
reviewed the report for adequacy of information on ecological effects.
Contractors working for U.S. EPA provided support to U.S. EPA with review of
costs, hydrogeology, ground water modeling, risk assessment and cther areas.
A remedial project manager for the U.S. EPA provided an overall review arnd
orpiled the review caments from other agencies and contractors for
transmittal to the contractor conducting the RI/FS for the Midco Steering
Comittee. Communications among U.S. EPA employees, other Federal agency
eployees and U.S. EPA contractors usually consist of informal discussions
t are followed up by forrmal memos.

The Indiana Department of Envirommental Management generally prepared their
o caments in writing.

COMMENT #8:
“"How are you monitoring lamndfills?"
U.S. EPA RESFONSE TO COMMENT #8:

Hazardous waste landfills are regulated by U.S. EPA under the Resource
Conservation and Recovery Act (RCRA) and by the various states under acts
similar to RCRA. Urder these acts all hazardous wastes entering a landfill
must be manifested. A copy of the manifest is sent back to the campany that
gencrated the hazardous waste and sametimes back to the state agency in order
to verify that the shipment arrived.

The acts alsc requlate operation and monitoring of the hazardous waste
landfills. Monitoring requirements include pericdic sampling of grouwd water
near the landfill. Self-monitoring reports including ground water sampling
data are periodically sent from the landfill to the agency responsible for
oversight of these facilities (which can be Federal or state agencies). Each
hazardous waste landfill is also inspected periodically by a state or Federal

inspector.

Sanitary lamifills are requlated primarily by the states. The IDEM inspects
sanitary lamifills periodically and requires that ground water monitoring be
conducted.

COMMENT 49:

One resident of Gary, Indiana expressed the following concern: "I am
concerned by the EPA studies performed on the Forter and lake County wells
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which concluded their well water was unsafe to drink. I am requesting that
(1) the EPA conduct a study to determine the quality of my neighbors' well as
my own..."

U.S. EPA RESFONSE TO COMMENT #9:

The Porter County study referred to is an investigation comducted by the
Porter County Health Department of the effects of three landfills in Porter
Camty, Indiana on residential and monitoring wells near the landfills. These
larndfills will have no impact on well water in Gary, Indiana.

The well of concern is located near 17th and Baker Street in Gary. The
identified hazardous waste sites closest to the resident are Midco I ard
Ninth Avernue Dup (which are approximately two miles away), and lake Sandy Jo
and the Gary City landfill (which are approximately one mile away). U.S. EFA
has conducted detailed investigations at each of these sites. The well of
concern was not included in these studies because it was considered to be
outside of the area that could be affected by the sites. The results of the
investigations confirmed that none of these sites will have any impact on the
well of concern. Rurthermore, U.S. EPA will conduct remedial actions at the
Midco I, Ninth Avenue Durp, and lake Sandy Jo sites that will eliminate
significant health risks, if any, from the sites even to the residents closest
to the sites. Growd water at the Gary landfill is being pumped in a manner
that is preventing groaxd water from the site from flowing off-site.

COMMENT #10:

"If the U.S. EPA would choose an alternative using incineration, we ask that
Ordinance #5090, passed by the Common Council of the City of Hammond, be
incorporated into the design parameters. We feel the standards incorporated
into Ordinance #5090 will protect the health and welfare of those citizens who
live adjacent to the site."

U.S.EPA RESFONSE TO COMMENT #10:

The altermative selected by U.S. EPA in this ROD does not include
incineration. If incineration was conducted, the U.S. EPA would not consider
the City of Hammond's incinerator requlations to be either an applicable, or
relevant ard appropriate requirement since the cperation would be conducted
outside the city limits of Hammond. However, U.S. EPA will likely reach
similar goals through requiring compliance with standards set by the RCRA,
TSCA and CERCIA programs. These include the following:

1) Each principal orgyanic hazardous constituent in the waste must be reduced
to 0.01% of the original concentration before emission into the air. The
RCRA program refers to this as 99.99% destruction and removal efficiency.
Same of the wore toxic campounds, including polychlorinated biphenyls, must
be reduced to 0.0001% of the original concentration.
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2) Rydrochloric acid emissions, if greater than 4 pounds per hour, must be
reduced by 99%. BEnissions of particulate matter may not exceed 0.08
grains per dry standard cubic foot.

B. SOMMARY OF COMMENTS FROM THE INDIANA DEPARIMINT OF HIGHWAYS:

COMMENT {1:

"The FS report fails to clearly define the contaminant transport mechanism
that has caused dissolved salt contaminants (e.g. chlorides) to migrate fror
the IDCH Subdistrict site, against the prevailing ground water flow direction
and hydraulic gradient, and be depocsited in the ground water urderlying the
Midco I site."

U.S. EPFA RESFCNSE TO COMMENT #1:

The mechanism is explained on pages 1-13, 4-19, and 5-32 of the “Remedial
Investigation of Midwest Solvent Recovery, Inc. (Midco I)" dated Decerber
1987, as follows: "“Chloride values were also high (up to 7,700 mg/l) in
shallow wells (10-foot-deep) in a band exterding through the middle portion of
the site (MW7, M6, MW3, Figure 5-25). ... This band occurs in a former
swale area that received run-off from the Indiana State Highway Department
property prior to Midco 1 as documented on September 1973 aerial photographs.
The evidence suggests that chloride in the shallow wells was derived from
concentrated NaCl surface run-off percolating dowrward to ground water in the
former swale area."

COMMENT {2:

"It is plausible that other chloride-containing wastes (e.g., pickle liquor,
waste oils containing chlorinated paraffins, etc.) were improperly managed or
disposed of on the Midco I site and that IDOH is, therefore, rnot the sole
source of chloride contamination in the site area."

U.S. EPA RESFONSE TO COMMENT {2:

U.S. EPA agrees that the Midco T site cperations likely made a comtribution to
the salt contamination in the ground water below and down gradient frum the
site. U.S. EPA believes that both IDOH and the Midco I operations

to this salt contamination, but the amount attributable to each source cannct
be determined.
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COMMENT §#3:

"Also the FS report fails to distinguish between reactive cyanides, which were
likely present on Midco I, and caplexed ferrocyanide, which was used by IDOH
as an anti-caking agent in the salt. The carplexed ferrocyanide poses little
risk to human health or the enviromment uder most corditions, while the
reactive forms are of greater envirommental concern. "“Additional technical
evaluation of the type, distribution, and potential impact of the cyanide
contaminants in the subsurface enviromment should be co

U.S. EPA RESAONSE TO OOMMENT #3:

Four rounds of sampling were conducted for cyanide. The last round included
tests for cyanide amenable to chlorination as well as total cyanide. U.S. EFA
agrees that reactive forms of cyanide (same of which were likely disposed of
at Midco I) are more hazardous to human health and the enviromment than
caplexed ferrocyanide.

CCMMENT #4:

FS Figure 1-32 ghowing the distribution of cyanide in the aguifer is
misleading and improperly constructed.

U.S. EPA RESFONSE TO COMMENT #4:

U.S. EPA agrees that Figure 1-32 in the draft FS was misleading and improperly
constructed. This Figure was removed from the final FS report, at the request
of U.S. EPA. U.S. EPA agrees that the highest cyanide concentrations are in
the east-—central portion of the Midco I site.

COMMENT #5:

"CAls (clearmup action levels) have not been established for chlorides in soil,
grourd water, or surface waters at the Midco I site, an apparent imdication
that no site-specific health or risk-based factors have been determined for
this parame "

U.S. EPA RESKONSE TO COMMENT #5:

The salt contamination in the grourd water has been viewed as a concern
primarily because of the loss of a resource (that is, usage of the groud
water) rather than as a human health or environmental hazard. In spite of
this, there are same human health and envirommental hazards from the salt
contamination. Sodium greater than 20 mg/l in drinking water can have a
negative health effect on persons on a low sodium diet. High salt cantent can
also have an impact on fresh water aquatic life.
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COMMENT §#6:
"An independent study camissioned by IDOH did not disclose total cyanide in
surface and subsurface soils at concentrations exceeding the soil CAL (136
pam) ;. the soil levels detected were typically 1 to 2 orders of magnitude below
the CAL. Only 2 of 16 ground water sarples collected from monitoring wells on
the IDOH property exceeded the ground water CAL for cyanide (10.4 ppb).
U.S. EPA RESFKONSE TO COMMENT §#6:

U.S. EPA can respord to this comment once the referenced data has been sent to
U.S. EFA for review.

COMMENT $7:

IDOH recarmended that the altermative of discharge to the City of Harmond
sewer system be reevaluated. It was argued that the discharge of salt fro-
the Midco I ground water, would be minor corpared to the present salt leoaz
discharged to the Hammond Wastewater Treatment Plant.

U.S. EPA RESFONSE TO COMMENT #7:

In general, discharge of highly saline wastewater to a POIW is not allowed due
to potential interference in the biclogical treatment processes. In addition,
the Harmond Wastewater Treatment Plant is already exceeding its discharge
limitation for chloride. The highly salt contaminated discharge from Midco I
would cause an even greater exceedance. Discharge to the Hammord Wastewater
Treatment Plant may also be restricted by the U.S. EPA off-site policy, which

requires that facilities used for disposal of wastes in the CERCIA progras
must be in corpliance with applicable Federal and State regulations.

C. Caments fram the Midco Steering Comittee and fram Morton Thiackol, Inc.:

COMMENT {#1:

U.S. EPA did not select a cost-effective remedy for soils or ground water.
U.S. EFA RESPONSE TO COMMENT {1

See U.S. EFA's response to the following coments from the Midco Steering
Camittee and the response to Comment #3 fram the public meeting, etc.
COMMENT §2:

The assumptions used in the risk assessment are unrealistic.
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U.S. EPA RESFONSE TO OOMMENT §2:

U.S. EPA required that the risk assessment include a scenario that assumed
that each site would be developed for residential or industrial use. This is
a standard procedure for CERCIA sites. The particular assumptions used in the
risk assessment had to be consistent with standard U.S. EPA risk assessment
practices as expressed in the Superfund Public Health Evaluation Manual
{SBHEM). Parameters and assumptions that were not spelled out in the SPBE-
were selected by Envirormental Resources Management Inc. with review and
concurrence by U.S. EFPA.

COMMENT §2A:

Ingestion rates and dermal contact rates for the contaminated soils were
unrealistic. In addition, it is unrealistic to assume that t.‘nere would be nc
degradation of contaminants over time.

U.S. EPA RESFONSE TO COMMENT 2A:

U.S. EPA's current quidance for soil ingestion rates for use in CERCIA and
RCRA risk assessments is more stringent than that used in the FSs. To promote
consistency within the Agency, U.S. EPA has recamended soil ingestion rates
for use in risk assessments in a memo from J. Winston Porter dated Jaruary 7,
1985. These rates are 0.1 grams per day for adults and 0.2 grams per day fcr
children ages 1~-6. These rates are based on the most recent reliable data
reviewed by the Agency, and represent reascnable conservative values. The
quidance does not address children who exhibit pica behavior because the
occurrence of pica behavior and the associated rates of soil ingestion have
not been adequately defined. The FS assumed that 1 gram per day would be
ingested by children ages 2-6, 0.1 gram per day for children ages 6-12 (only
for Mideo I), and no ingestion after that age.

The estimated, lifetime cancer risk is proportional to the total lifetime
exposure. Using the assumptions in the Midco Feasibility Study (FS) the total
lifetime amount of soil ingestion is between 1,715 ard 2,044 grams. Using the
nevw recamended rates, the lifetime soil ingestion is 2,774 grams. As can be
seen, the lifetime cancer risk estimate will be higher using the new rates
than the rates used in the FS. 1In addition, using the assumptions in the Fs,
there would be no further exposure following the age of 12, but using the new
tes there would be continued exposure.

The risks from soil ingestion in the industrial development scenario are less
in the residential development scenario, but are still substantial.
types of exposure that can cccur after age 12 could also occur urder the
industrial development scenario. Assuming 30 years of exposure at 0.1 gram

per day equals 1,095 grams in a lifetime using the industrial development
scenario. This is approximately 60% of the lifetime ingestion used for risk
calculations in the FS, and, therefore, the same percentage of the lifetime,
carcinogenic risk.

d
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The dermal contact rates used in the FS were proposed by Envirommental
Resaurces Management. Personnel fram U.S. EPA and PRC Envirommental
Management, Inc. (PRC) reviewed the proposed rates ard felt that they were
reasonable conservative assurptions.

Degradation/removal of contaminants does occur over time due to volatilization
and bicdegradation. However, the rate of these processes is generally very
slow for same of the chemicals of most concern, including polychlorinated
biphenyls, lead, arsenic, and polyaruamatic hydrocarbons.

COMMENT $#2B:

It is unrealistic to assume that residential development could occur at these
sites. 1In addition, Midco II is included in the City of Gary airport's
expansion plans.

U.S. EPA RESFCNSE TO COMMENT #2B:

U.S. EPA disagrees with this assertion. While it is not possible to know
whether residential development will occur, it appears to be gquite possible
since there are already residences located in industrial areas near these
sites. This includes a residence located 500 feet south of the Midco I site
on Blaine Street. It is across the street fram Calumet Waste Systems and near
Gerneral Drainage. The residents at this location utilize the Calumet aguifer
for drinking and have a garden. Another property adjace~t to General Drainage
is used for gardening by a Hammond resident.

There are a number of residences at the cormer of Clark Road ard Industrial
Highway, which is one mile scutheast of Midco II. These residences are across
the street frum House's Junk Yard, and adjacent to Samocki Brothers Trucking.
Two of the residences formerly used the Calumet aguifer for drinking, and a
mumber of the residences have gardens.

The Gary City Airport is one of three sites being considered for the third
regional airport for the Chicago area. 1f the Gary Airport site is selected,
the Midco 1I property may be incorporated into the airport. However, this is
still very uncertain. Even if Midco 1I is incorporated into the Gary City
Alirport, this may not eliminate the risks from contact with the comtaminated
soils or ground water if no action is taken.

COMMENT §2C:

It is unrealistic to assume this ground water may be used for drinking (at an
ingestion rate of two liters per day), and for bathing beca of the salt
cortamination in the aquifer and difficulty in cbtaining a permit for well
installation.
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U.S. EPA RESKINSE TO OCOMMENT §2C:

The most contaminated portions of the Calumet aquifer at each site is in the
shallow portion of the aquifer. 1In the shallow portion, chloride was
generally in the range of 1,000 mg/l at each site. Water is drinkable with
this concentration of chloride, although it has an urdesirable taste. Two
residences near the cormer of Clark Road and Industrial Highway formerly
utilized wells that only pumped from the shallow portion of the Calumet
aguifer. This is evidenced by statements by the residents that their wells
ran dry due to pumping at Samocki Brothers.

Ground water contaminated with 1,000 mg/1 chloride is cammon in sanitary
landfill plumes. If a landfill site is on the National Priorities List ard
the plume contains hazardous substances above cleanup action levels,
remediation of the plume is often required by U.S. EPA under CERCIA
irrespective of the presence of the chloride plume or the fact that the
hazardous waste contributors may not have been the primary cause of the
chloride contamination. Similarly, the hazardous substances from the Midce
sites must be remediated irrespective of the presence or the source of the
chloride contamination.

Besides the three residential wells previously mentioned, sixteen residential
drinking water wells were located in the City of Gary that are potentially
down gradient from Midco I. Since the State of Indiana had no record of these
wells, it appears that none of them had a permit.

For the industrial development scenario, the risk level would be similar to
that for residential developrent because the primary risk is due to grouwd
water ingestion. In an industrial situation, actual water consunption depercs
on the level of activity and the work envirorment. For extreme cases,
consurption of as much as 19 liters of water per day can be normal. A
stardard consumption figure of 2 liters/day is reascnable for both 1) total
daily consunption by the general population and 2) working day consumption by
a2 mix of workers.

COMMENT  #2D:

The risk assessment should take into account the mumber of persons exposed and
the risk campared to other cancer agents.

U.S. EPA RESFONSE TO COMMENT 2D:

The SPHEM and Agency policy for risks assessments for CERCIA sites address
both future potential risk and present risk. As a result, uder CERCIA, U.S.
EPA often bases its remedial actions more on potential for usage of an aquifer
or for future development of a site than on the present population affected.
At the Midco sites, U.S. EPA is taking into acoount that the Calumet aquifer
is little used and has other contaminant sources by only requiring clean up to
the 10~> lifetime carcinogenic risk level rather than the 107° risk level that
is normally required in Region V. In addition, the potential for development
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of Midoo TI is considered to be lower than usual; thus the 107> risk level is
being used for the soil clean up.

Under CFRCIA and RCRA, Congress has mandated that U.S. EPA address and
remediate risks from hazardous waste management and disposal. It is U.S.
EPA's responsibility to address and remediate these risks irrespective of
other risks that are present in every day life.

COMMENT #2:

Direct soil treatment is unnecessary, and Alternatives 7 and 8 (which include
direct soil treatment by solidification and soil vapor extraction as well as a
final site cover and ground water pumping), do not provide any reduction in
institutional controls or significant additicnal protection campared to
Alternatives 4A and 4C (which only include ground water pumping and
installation of a final site cover).

U.S. EPA RESFONSE TO COMMENT #3:

The Midco Steering Committee proposes that Altermatives 4A or 4C include a
silty clay cover so that contaminants in the soils would be slowly leached
into the ground water and recovered in the ground water purp and treatment
systen.

Altermatives 4A and 4C would leave a large reservoir of untreated hazardous
substances in the on-site soils. At Midco I, this includes an estimated
70,000 lbs. of volatile organic campourds, 60,000 lbs. of copper, 30,000 lbs.
of zinc, 20,000 lbs. of chromiunm, 10,000 lbs. of lead, 10,000 lbs. of phenol,
10,000 1bs. of cyanide, 7,000 lbs. of bis(2-ethyl-hexyl)phthalate), 5,000 lbs.
of polyaramatic hydrocarbons, and 100 lbs. of polyarumatic hydrocarbons. At
Midco II, this includes an estimated 100,000 lbs. of copper, 70,000 lbs. of
zinc, 30,000 lbs. of lead, 20,000 lbs. of volatile crganic compounds, 20,000
lbs. of chromium, 8,000 lbs. of arsenic, 1,000 lbs. of cyanide, and 400 lbs.
of polychlorinated biphenyls. These weights are calculated by multiplying the
trench average concentrations by the estimated pounds of soils to be treated,
assuming that one cubic yard equals one ton.

This large reservoir of hazardous substances presents a future risk due to its
potential to continue contamination of the aquifer and due to potential for
direct ingestion and direct contact hazards. It appears very unlikely that
this large reserveoir of contamination will be adequately removed using only
passive uncontrolled natural leaching even for a long period of time. It is
quite possible that, if the site cap is disturbed in the future, renewed
grourd water contamination would be caused even after many years of ground
wvater puping and attainment of ground water cleamp action levels. Leaving
the hazardous substance reservoir without treatment, would also require that
the ground water pumping system operate for a mxch langer period of time.

Although the predominant risk is due to ground water ingestion in the future
usage soenario, the risks due to direct soil :m;stimmalsolﬂtelytobe
unacceptable in case of future develomment of the site, if the contaminated
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80ils are not treatad. A number of the chemicals of most concern for the soil
imgestion hazard are relatively immobile in soils. This includes arsenic,
polyaramatic hydrocarbons, polychlorinatad bipheryls, bis(2-ethyl-
hexyl)phthalate, ard lead. Even if these chemicals alone remained in the
contaninated soils at or near their present concantrations, the residual risks
due to soil ingestion would be uma le. At Midco 1, the -tint-:!
lifetime cancer risk waild be 3 X 107>, and at Mideo II, 3 X 30~¢, 1In
addition, unacceptable subchronic ru.ks would remain for lead and bh(z-ct.hyl-
hexyl)phthalate at Midco I, and an unacceptable chronic non-carcinogenic risk
vwldmmatmdconhcauseofmic. The risk levels used above are
from the "Addendum to Public Comment Feasibility Study™ datad March 7, 1989,
except for the subchronic risk, which is fron the Remedial Investigation.

A further justification for direct treatment of the contaminated soils at
Midoo I ard Mideo II is that concentrations of same chemicals are similar to
concentrations in same listad hazardous wastes, for which treatment is
required prior to land disposal under the land Disposal Restrictions (40 CFR
268). This includes chromium and lead at Midco I, and chromium, lead and
arsenic at Midco 11I.

The remaining health risks due to ingestion of the contaminatad soils for
Altermatives 4A and 4C could be controlled by access restrictions. However,
Congress has mandated that U.S. EPA inmplement remedial actions that utilize
treatment to permanently reduce the toxicity, mobility or volume of hazardous
substances to the extent practical. Given the Statute's preference and the
uncertainty of their long term effectiveness, U.S. EPA sesks to avoid primary
reliance on access restrictions, institutional controls and contairment
measures. U.S. EPA believes that solidification combined with soil vapor
extraction will provide permanent protsction from the hazards due to the
contaminated soils at this site (if treatability tasts show they will work).
However, since solidification of hazardous wastes has not besn practiosd long
encugh to fully evaluate its long term effectivensss, long tarm monitoring and
institutional controls will be required for Altarmatives 7 amd 8.

COMMENT $4:

The effectiveness of the solidification/stabilization process is uncertain.
U.5. EFA FESFONSE 10 COMMENT #4:

The solidificatiorystabilization (S/S) has besn salectsd as the best

dancrstratad gvailable technology for treatmant of hazardous vestes
cortaining cadmium, chromium, lead, nickel, silver, arsenic ard ssleniunm.

mun-ummnuumwu attacimant to this OD. While
8/5 may ot be effective in immcbil hqawﬁcw tasts have shown
contaminatsd 80ils can be solidified into a Jow parmmability

that organic

Righ ompressive strength matarial. The Record of Decision for -auu
provides for of the gality of the fiml sits cover depanding on
the degres of effectivansss of the solidification prooass. If aftsr
solidifioation, significant potential for futine groud watar

adsts, then an extremly ispsrmsable cap such as the e dascribed for



106
=22-

Altermative 2 in the FS, may be required. If solidification is very
effective, a less carplex final site cover would be acceptable.

U.S. EFA has a strung preference for permanent remedial actions, ard believes
- that incineration followed by solidification is wore certain to provide
permanent treatment of the contaminated soils. Incineration would reliably,
and permanently destroy the erganic contaminants and would leave a resicdual
ash that could be more easily solidified because the crganic campards would
be removed. On the other hand, incineration is considerably more expensive
ard solidification corbined with s0il vapor extraction has the potential to
provide the same degree of protection. Therefore, at this time, U.S. EPA
prefers to implement the solidification altermative perding the results of the
treatabjlity tests.

COMMENT #5:

*Solidification of the Midco II scils might interfere with and preclude the
conterplated expansion of the City of Gary Airport."”

U.S. EPA RESFONSE TO COMMENT {#5:

Measures will be taken to make the remedial actions at Midoo II ocarpatible
with the Gary Airport expansion if this occurs.

COMMENT §6:

The harm caused by releases of the chlcrides to the ground wvater is divisible
fror any impact from the Midco sites and costs can be apportioned for the
chloride contamination.

U.S. EPA RESFONSE TO COMMENT {§6:

While U.S. EPA does not agree with this statsment, it is not relevant to the
selection of a yumedy, but rather to the liability ramifications. U.S. EFA

Moreover, U.S. EFA doss not agree vith the proosdure for calaulation
of the incremantal remsdial action costs to the salt
comtamiration. The proposed by the Midoo Committes aseses
that all costs of the desp well shauld be considered
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correct, because the costs for treatment are substantially reduced when usirg
the deep well injection altermative compared to the treatment costs for
discharge to surface waters or to ground water (even without treatment of the
salt). In fact, deep well injection without treatment could be less expensive
than treating to surface water discharge standards or to drinking water
standards (even without treatment of the salt). For example, the estimated
incremental cost for treating the ground water to drinking water standards
(cther than chlorides) at Midco I is $3,938,000 (present worth of alternative
4C minus 4A plus $675,000 for the petition demonstration), while the costs
attributable to the deep well injection cperation in Altermative 4A is
$3,137,000. Similarly, at Midco II the estimatad incremental cost of
treating to drinking water standards is $4,910,000, while the cost
attributable to the deep well injection operation in Altermative 4A

is $3,491,000.

If treatment to meet land Disposal Restrictions is required prior to the deep
well injection, then the cost of the deep well injection system would be
increased considerably, but the degree of treatment required would still be
less than that required for reinjection into the Calumet agquifer or for
discharge to the Grand Calumet River.

The primary cbjective of the remedial actions at the Midco I and Mideo 11
sites is to address the contamination by hazardous substances ard not by
chlorides. Nevertheless, chlorides that are captured by the ground water
treatment systern must be disposed of properly. This is consistent with the
approach that U.S. EPA takes at other sites. For exarple, at landfill sites,
chlorides are often mixed with the hazardous waste plume. In spite of the
fact that the primary cbjective of remedial actions at these sites is to
address the hazardous substances and not the chloride plume, the chlorides
that are present in any ground water purped from the ground must be properly
disposed of by the party conducting the remedial action at landfill sites.

COMMENT §7:

The State of Indiana should issue a variance allowing the discharge of the
treated Midco I grourd water to the Calumet aquifer:

U.S. EPA RESPOISE TO COMMENT #7:

The State of Indiana does not have primacy for the underground injection
control program. Therefore, any undergrourd injection must be approved by
U.S. EPA. The reinjection well would be considered class IV unless the waste
is delisted, since the grourd water contains listed hazardous wastes. This
reinjection is not prohibited if it is conducted for cleamyp of a release
urder CERCIA or RCRA. CERCIA will allow this reinjection if the contaminated
ground water meets the cleamp action levels and does not allow significant

spreading of the salt plume.

For clarification, there appears to be three ways to reinject withaut
spreading the salt plume. One would be to construct a sluryy wall around the
site, pup and treat the ground water within the site, and reinject the ground
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water within the slurry wall. Ancther altermative would be to pup and treat
the ground water for both hazardous substances and chlorides (such as by
evaporation) and reinject the treated ground water off-site (Altermative 4E).
The third is to pump ground water, treat it and reinject it near the site in a
manner that would not spread the salt plume.

O ENT §7:

The State of Indiana should issue a National Pollutant Discharge Elimination
System permit allowing the discharge of the salty grournd water to the Gramd
Calumet River following treatment of hazardous substances.

U.S. EPA RESFONSE TO COMMENT §7:

Dames and Moore, who conducted the FS for the Midco Steering Camittee,
concluded that the State of Indiana would not allow a discharge to the Grad
Calumet River without reducing chloride levels. However, in order to respond
to the cament from the Midco Steering Camittee, U.S. EPA has contacted IDEM
arnd conducted some additional intermal discussions. Personnel with the IDEM
water carpliance section stated verbally that a preliminary review of data
from the Grand Calumet River indicated that no excess capacity exists in the
chloride allocations for the Grand Calumet River, and that preliminarily, it
did not appear that the State would allow a discharge with a chloride
concentration higher than 500 mg/1 for the Midco sites. U.S. EPA followed up
these conversations with a letter requesting a formal determination on this
matter.

COMMENT #8:
Cleanup action levels should be periodically revised.

U.S. EFPA RESFONSE TO COMMENT #8:

This is provided for in the RODs.

COMMENT $9:

Only one deep well should be installed to serve both of the Midco sites.
u.S. mm'mmamig:

This is allowed for in the RODs. However, it is not clear why the Steering

Camittee feels the shared well should be located at Midco I, since Mideo 11
will have a higher flow rate and has a larger area.
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COMMENT $10

*The U.S. EPA and the State should seriously consider prohibiting use of the
Calumet aquifer as a source of drinking water due to the salinity issue.”

U.S. EPA RESFONSE TO COMMENT {10

The results of the Midco Remedial Investigations imdicated that the salt
contamination had cnly affected limited portions of the Calumet aquifer.
Although the Calumet aquifer is susceptible to contamination by surface
sources, it is the intent of RCRA and CERCIA to control or remediate these
potential contaminant sowrces so that aquifers like the Calumet aquifer can be

safely used.
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About the Guide

This guide is intended to familiar-
ize the public with the regulations for
the Underground Injection Control (UIC)
Program. Technical criteria for the
program were published in the F:detal
Register June 24, 1980 and codified as
part 146 of Title 40, Code of Federal
Requlations. Procedural requirements,
state approval process, and the permit
issuing process were promulgated on
May 19, 1980 as part of the Consolidated
Permit Regulations as revisions to
40 CFR, Parts 122, 123 and 124. The
Part 122 and 123 Regulations were deconsol-
idated as technical amendments on April 1,
1983 (48 Ped. Reg. 14145) and now appear
as Parts 144 and 145 of 40 CPR,

Subsequent to the promulgation of
these regulations, the Safe Drinking
Water Act was amended. Among other
changes, the amendments added a new
Section 1425 to the Act. Section 1425
establised an alternative method for a
state to obtain primary enforcement
responsibility for those portions of ita
UIC program related to the recovery and
production of oil and gas. The May 19,
1981 Federal Register (Vol. 46, No. 96, ‘
p. 27333) contains Section 1425 guidelines.

Also, the Environmental Protection
Agency amended the regulations listed
above on August 27, 1981 and February 3,
1982, These amendments were promulgated
as part of a legal settlement reached
with a number of companies, trade associ- pa
ations, and the State of Texas.
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1. THE UIC PROGRAM IN PERSPECTIVE

National Concern for Ground Water

Most areas of the United States are
underlain by geological formations or
strata that are capable of yielding
usable guantities of water. Buch geo-~
logical formations are called aquifers.

People have long relied on aquifers
as the source of high-quality water.
Today, about half of the American popula-
tion uses ground water for its domestic
needs.

In the arid areas of the country,
aquifers are often the only source of
water available. And with increased
usage of water by industry, homes, and
municipalities, national reliance on
ground water is expected to increase,

Ground water is also a vital link
in the water cycle, Aquifers are re-
plenished by rainfall or other surface
water percolating through the soil. 1In
turn, ground water supplies the base
flow of many streams and feeds lakes
through underground springs.

Recent years have seen a growing
concern for the quality of ground water.
Pollutants in surface waters or substances
deposited on the soil (e.g., pesticides
and fertilizers) may be carried into
aquifers 1n the replenishment process.
The land disposal of wastes (e.g., into

g ¢
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landfilis, and surface (P.L. 93-523), it instructed the Environ-
mental Protection Agency (EPA) to estab-
lish a national program to prevent
underground injections which endanger

injection wells,
impoundments) can also cause contami-
nants to enter ground water.

Injection wells can be either bene- drinking water sources. More specific-
ficial or a major problem in this regard. ally, the Safe Drinking Water Act (S8DWA)
It 1is estimated that perhaps as many as \ requires EPA to:

500,000 injection wells are in operation
nationwide., These wells involve a broad o Publish minimum national require-
variety of practices from beneficial | ments for effective 5State Under-
purposes (e.g., aquifer recharge and the ‘ ground Injection Control {(UIC)
production of oil, gas and minerals), to programs,

. the improper disposal of toxic and
‘hazardous wastes. : o List atates that need UIC programs.

The contamination of ground water ' 0 Make grants to states for developing
is a matter of grave concern. Ground , and implementing UIC programs.
watar is usually assumed to be of high ,
guality and is often used with little or ' O Review proposed state programs and
no treatment., Contamination is usually approve or disapprove them,
discovered when the consumer becomes ill ;
and, in many cases, the only practical 1 © Promulgate and enforce UIC programs
solution is to search for another source : in listed states if the state

" of fresh water., Bacause of the slow ' chooses not to participate or does
movement Of ground water, it may be : not develop and operate an approvable
decades Or even centuries before the | program.
aquifer is once more usable. In some
cases, the contamination can never be Several points are worth noting
reversed and the resource may be lost about the statutory mandate. PFiret, the
forever. Prinally, the effort to clean SDWA was intended to head off what
up, the nation's surface waters is ham- Congress perceived as an emerging problem.
p.&od 1f the base flow of streams is The committee report accompanying the
already contaminated. Act (H. Rept. 93-1185, p. 32) makes

' clear that no burden is laid on EPA or
gongress Acts the state to prove actual contamination
before establishing regulations or

CQWIQ.. rgcogn[zed these potentlal enforclnq them. Second, UIC {a claarly
threats to ground water when, in the to remain a state program. States are
gafe Drinking Water Act of 1974 expected to assume primary responsibility

for fashioning and operating effective

i1
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programs in their states. The EPA is
required to step in only if a state
chooses not to participate in the program
or fails to administer its program
effectively. BEPA also has direct respons-
ibility on Indian lands. Third, Congress
enjoined EPA to observe three provisions
in establishing regulations. The
regulations:

o Are not to interfere with or impede
oil and gas production unless
necessary to protect underground
sources of drinking water.

0 - Are not to disrupt effective exist-
ing state programs unnecessarily.

o Are to take local variations in
“geology, hydrology and history into
+ agcount.

Background of the Regqulations

BPA originally proposed requlations
to implement Part C of the Safe Drinking
Water Act (8SDWA) on August 31, 1976.
That proposal included the program
regulations and the technical criteria
and standards for the UIC program.
Numerous written comments were filed and
mapy persons commented at three public
hearings.

After careful review of those
public comments, EPA determined that
there were many ways that the 1initial
proposal could be made generally more
flexible and less burdensome without

- -——— -

sacrificing the resulting environmental
protection to any significant degree.
Further, in the fall of 1978, the Agency
decided to consolidate the regulations
for its major permit programs.

A8 a consequence of these decisions,
the UIC program regulations were repro-
posed on April 20 and June 14, 1979.

After five public hearings and
review of public comments the Agency
promulgated final Consolidated Permits
Regulations on May 19, 1980 and Technical
Criteria for state UVIC programs, on
June 24, 1980.

A number of trade associations,
mining companies, oil and gas producers,
iron and steel producers, and the State
of Texas petitioned for review of these
regulations. In all a list of 93 issues
was filed by the petitioners with the
Court of Appeals for the District of
Columbia Circuit, In response to the
legal challenge, the Agency proposed
amendments to the regulations on October 1,
1982 and promulgated final amendments to
its Consolidated Permit Regulations and
Technical Criteria and Standards for
state UIC programs on August 27, 1981
and February 3, 1982. However, on April 1,
1983, the UIC regqgulations were deconsoli-
dated from EPA's other permitting programs.

Thus, public comments, further
study, amended legislation and internal
management improvements are the principal
foundations of the UIC program.

b
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I1. MAJOR CONCEPTS OF THE UNDERGROUND
INJECTION CONTROL PROGRAM

Congress intended the UIC program
to protect not only the ground water
which already serves a source of drinking
water but also the ground water that
could potentially serve as an underground
source of drinking water (USDW). The
regulations propose, therefore, that all
aquifers or portions of aquifers currently
serving as drinking water sources be
designated for protection. Purthermore,
any other aquifer or portion of it which
is capable of yielding water containing
10,000 or fewer milligrams per liter of
total dissolved solids should also be
designated.

However, not all underground water
Bources are suitable for providing
drinking water. Some aquifers are used
for producing minerals, oil and gas, or
geothermal energy. Others are so contami-
nated or located in such a manner that
recovery of water for drinking purposes
is neither economically practical nor
technologically feasible. An exempted
aguifer is an aquifer or portion which
would normally qualify as a USDW but
which for any of several specified
reasons has no actual potential for
providing drinking water and has been
affirmatively identified by EPA as an
exempted aquifer. If EPA exempts an
aquifer or portion of an aquifer, it is
not treated as a USDW subject to the
protections of these regulations.

S1T
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Sene Significant Yerme Used in the
0IC Progrsm

Fuglu =« Any geelogic forsation which is capadle of
yielding uashle quantitiss of ground wster.

1 =~ A bored, drilled, or driven shatt, or dug hole,
whose th §6 grester than the laxgest eurface dimsnsion,

in ton = The eaplacenent of fluide into the
gru-‘ Luqn *:lhu. myde and eimilar msteriale used in
well sendtrection) through a bored, drilled, driven or dug
vell.

e gaterisls or substances which flow or move,
whether semi-solld, liquid, aludgs, or any other tore or
atate. .

L] ity = A general standard for injection
vells [ ah that there i» nos (1) elgnilicant
leshage in the well's cesing, tubing or pacher; snd {2) eig-
aifisant ssvensat of flvids batween the outermost casing and
she well boce.

W = he movement of tiuilde fram the
well ox sone 1ato wnderground saurces of
ocinhing water.

M = The ares on the surface surrounding an
in} well withia which all wells that penetrate the
tnjesticn sons aust o roviewed and, il mecesssry, repsired.
e oy Gefined in torun of a fined gadius of not lese
thaa 174 sile from the Llajection well. Alternstively, the
ares of yoview may be csnputed by the wee of & ssthematica)
foranla Wiish prediots the lateral dietance over which the
ineremantel pressuse generated by the tajection mey casuse
the wwerd aigration of flvids fram the injection sone
through fouits, inpeopstly abandaned wells, or isproperly
ommpleted preducing wells.

potential Pathways of Contamination

The basic concept of the proposed
UIC program is to prevent the contamina-
tion of underground sources of drinking 1
water by keeping injected fluids within
theiwell and in the intended injection
zone. There are five major ways in *
which injection practices can cause
fluids to wmigrate into underground
drinking water sources. The following
discuseion describes each pathway and
summarizes the technical requirements
proposed in the regulations to prevent
migration through that pathway.

Reproduced from
best avaliable copy.

e
-

1. Faulty Well Construction

Leaks through the well casing or
fluid forced back up between the well's
outer casing and the well bore, aas
illustrated in Figure 1, may cause
contaminant migration into a USDW,

Preventive Requirements

The regulations require adequate
casing to protect drinking water sources,
and adeguate cementing to isolate the
injection zone. Mechanical integrity,
defined as the absence of significant
leaks and fluid movement in the well
bore, muat be demonstrated initially and
every five years thereafter.

FIGUAR ). FAULTY wEILL COMSTRUCYION
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2. Naarby Wells

Fluids from the pressurized area in
the injection zone may be forced upward
through nearby wells into underground
sources of drinking water, as illustrated
in Pigure 2.

Prevantive Requirements

Wells that penatrate the injection
zone in the area of review must be
reviewed to assure that they are properly
completed or plugged. Corrective action
must be taken if they are not completed
or plugged to prevent fluid migration.
Newly abandoned wells must be plugged to
conform with EPA procedures,

;
2y
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3. Faulty or Practured Confining Stata

Fluids may be forced upward out of
the pressurized area through faults or
fractures in the confining beds, as
illustrated in Figure 3.

Preventive Requirements

Wells must generally be sited so
that they inject below a confining beg
that is free of known open faults or
fractures. Injection pressure must be
control led so that fractures are not
enlarged in the injection zone or created
in the confining bed.

| {t‘i{{ | —— g
Rt

FICURS 3. PAULTY OR FPRACTUARD CONFINING OTRATA
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4. Direct Injection

Wells may be designed to inject in-
to or above underground sources of drink-
ing water, as illustrated in FPigure 4.

Praventive Requirement

Wells injecting hazardous waste
materials or radiocactive waste into
underground sources of drinking water
are illegal. However, wells injecting
hazardous wastes or radiocactive wastes
into exempted aquifers will not be
banned. Wells that inject nonhazardous
material will be regqulated in the future
based on recommendations to be formulated
by the states.
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PIOMAE 4. BIRECT INISCTION
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5. Lateral Displacement

FPluid may be displaced from the
injection zone into hydraulically con-
nected underground sources of drinking
water, as illustrated in Pigure 5.

Preventive Requirement

The proximity of injection wells to

underground sources of drinking water
will be considered in future siting of
such wells. Well operators will be
required to control injection pressure
and conduct other monitoring activities
to prevent the lateral migration of
fluids i{llustrated in Figure 5.

FICURE 3. LATEAAL BIBVPLACEMENY

13
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Requirements for Injection Well Classes

To implement its proposed technolog-
ical controls, EPA cateqgorized well
injection activities into five classes
defined in Pigure 6. Each class includes
wells with similar functions and construc-
tion and operating features so that
technical requirements can be applied
consistently to the class. A brief
summary of the general underground
injection controls proposed for each
claas are highlighted in Figure 7.

PIYR CLASSSS OF IWRCTIOW wpLlf

[ ] wells are those waed t0 inject induwetrial,
and susleipal wastes banesth the deepeet
stretun egntaising aa undergrouad érinking wates
SUBYee .

[ ] wells are wad to diapase of fluide which are

S0 the surfene La eonnectioca with oll and gas

prodestion, to iajeot flelde for tha snhanced revcovery
of oll of gsa, or to store liguid hydrocarbons.

[ ) welle are thosa weed to inject fleide for the
on of sisecals,

[} ;!na !V walls ere those for whiok hasardous waste oOr
13 (ve wasts are tajected iato or above etcrata
cthat sontain undergrouand drisking water sourcee and
thoes wells whieh ject hasardows wastes or radlo-
otive wastss it emempted aquifers.

[ wolls inoclude 011 wells mot incorporated in
as8er 1-1V, Typleal enasmplew of such wells are
redharge wells and alr oconditioning veturn flos welles,
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Class I

Class I wells are likely to inject
potentially dangerous fluids, and will,
therefore, have to meet strict construc-
tion and operating requirements.

Class 1 wells must inject into
strata that are below the deepest under-
ground source of drinking water and must
have an adequate confining layer above
the injection zone. All Class I wells
must be cased and cemented to prevent
fluid migration and must inject through
tubing with a suitable packer set imme-
diately above the injection zone {or an
equivalent alternative).

Mechanical inteqgrity must be demon-
strated upon completion of the well and
every five years thereafter, and correc-
tive action must be taken on improperly
plugged or completed wells within the
area of review.
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Class 1 well operators are required
to monitor continuously the volume of
disposal wastes, and well annular pres-
sures. Class 1 operators must also test
the composition of injected fluids
periodically and provide the permitting
authority with quarterly operating
reports.

gixtean Class I wells are known to
exist in Indiana.

Class I

Reguirements for Clase II wells

.{those injection wells associated with

oil and gas production) have been fash-~
ioned in light of the congressional
mandate that the UIC regulations are not

.to interfere with or impede 0il and gas

production unless necessary to protect
undexground drinking water sources.

These regulations attempt to balance
measures necessary for the protection of
the enviromment againet burdens imposed
on ths regulated community.

Class II injection wells are to
have casing and cementing adequate to
protect underground sources of drinking
water. All Class II wells will also
have to demonstrate mechanical integrity

initially and every five years thereafter.

However, only the applicants for new
Class 1I permits must review nearby
wells in the area of review and take
corrective action on those improperly
conpleted or plugged wells.

16

Operators of Class II wells are
subject to limitations on the pressure
and rate of injection. They must also
monitor the injection pressure and
volume, and the quality of the injection
fluids at intervals depending on the
type of operation. Annual reports to
the permitting authority are required.

™0 thousand, three hundred and
sixty Class 11 wells are known to exist
in Indiana.

Class III

Construction, monitoring, and
reporting requirements for these wells
will resemble those for Class I wells.
Class III wells must be cased and ce-
mented to prevent fluid migration. All
Claess III wells must comply with area of
review requirements and demonstrate
mechanical integrity. Class III wells
will have the same monitoring require-
ments as Class 1 wells, except that more
frequent monitoring will be required of
drinking water supply wells adjacent to
the injection sites,

No Class I1I wella are known to
exist in Indiana.

Class IV

Existing Class 1V wells used by
generators of hazardous waste and radio-
active waste and operators of hazardous
waste management facilities which inject
directly into an underground source of

17
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" Conservation and Recovery Act.

drinking water will be closed as soon as
possible, but in no event later than saix
monthe from the effective date of the
program. No new Class IV wells which
inject directly into or above an under-
ground source of drinking water will be
authorized or pemmitted. EPA considers
thess wells to be a significant dangey
to underground drinking water sources.

Hovwever, Class IV wells injecting into 3

exeapted aguifers will not be banned.
EPA requirements for Class 1V wells
which inject above underground sources
of drinking water have not becn
established.

Operators of Class 1V wells will be

" required to monitor injected fluid

characteristics and volumes, as required
for hasardous waates under the Resource
Weekly

monitoring of the impact of injections

on drinking water supply wells will also
be necessary. Class IV well operatorsg -
must submit quarterly reports of operating .
results and immediate reports of changes
in the characteristics of water supply

walls in the vicinity of Class 1V wells.

No Class IV wells are known to : l
exist in Indiana.

ﬁlann v !

At present EPA has too little )
information on the extent, operation, l
and impact of Class V wellas to propose a
suitable regulatory approach. The . [
regulations, therefore, require an

18

regulations, therefore, require an
inventory and an assessment of auch
wells in each state. Specific regula-
tory requirements will be fashioned
after the completion of the assessments.

EPA will take immediate action on
any Class V well that poses a signifi-
cant risk to human health.

Between sixty and one hundred and

fifty Class V wells are known to exist
in Indiana.

19
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I1I. PERMITS AND RULES - TOOLS
FOR REGULATION

Under the Act, EPA has the discretion
to specify whether the minimum national
requirements are to be applied through
rules or permits. A rule is a law,
ordinance or regulation that sets forth
the standards and conditions under which
an activity may be conducted. A permit
is a specific authorization to an individ-
ual to carry on an activity under the
conditions and limitationes specified in
the permit,

Each method of control is appropri-
ate in certain situations. Although the
requirements imposed are equally enforce-
able under either method, permits are
generally considered to make possible a
greater degree of control. On the other
hand, permits need more time and resources
since they require: (1) the individual
to file an application containing informa-
tion about his proposed activity; (2) the
effective participation of the public in
the review process; and (3) EPA personnel
to review, write and process each pemmit.

Who Must Obtain a Permit

Owners/operators of Class I, Class II
(except existing enhanced recovery and
existing liquid hydrocarbon storage),
and Claes III wells must obtain a permit
to inject, New wells (those that begin
to inject after the effective date of a o
program in a state)} must be authorized X
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by a permit before injection may begin.
For existing wells, the permitting
authority (EPA) wil}l develop a schedule
not to exceed five years, based on
appropriate priorities, for issuing or
reissuing the permits.
tion of the owner/operator of an existing
well has been processed, the injection
may be authorized by rule.

A permit may be sought either for
an individual well or for a group of

wells in an area. An area rmit may be
issued for a group of wells if they are:
0 Used to inject other than
hasardous waste.

0 Under the control of a single
individual.

o Within a single field, project
or eite within a state.

o Of the same type and conatruction.

o Injecting into the same aquifer
or zone.

Under an area permit, additional
wells that meet the above criteria may
be authorized administratively by the
permitting authority.

Who May Be Authorized By Rule

Class II existing enhanced recovery
and existing ligquid hydrocarbon storage
wells, may be authorized by rule for the

22

Until the applica-

life of the well. New Clase 1V wells
injecting into or above underground
sources of drinking water are banned.
Existing Class 1V wells injecting into
underground sources of drinking water
may be authorized by rule until they are
closed but in no case for more than six
months after the effective date of the
program. Class V wells may be authorized
by rule until such a time as further
regulations are issued by EPA. All of
these rules must apply the requirements
specified for the appropriate well class
in the UIC regqulations.

As mentioned above, owners/operators
of existing wells waiting to file their
applications and have them processed may
be authorized to inject by rule in the
interim. Such rules must incorporate
the appropriate monitoring, reporting
and abandonment requirements for esach
well class.

Finally, in the case of imminent
and substantial hazard to human health
or the environment, or if substantial
and irretrievable loss of oil and gas
resources will occur, injection not
otherwise authorized may be desirable.
In such cases, a temporary authorization

to inject may be granted administratively,

subject to certain limitations.

Basic Permit Requirements

Class I and Class V permits may be
issued for up to ten yearas., Class II
and Class III wells may be issued for

23
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the life of the well, However, each
Class I and Class 111 permit will be
reviewed at least once every five years.
Duration of Class IV permits have not
yet been established.

Bach permit must be enforceable in
the jurisdiction in which it is issued.
It must specify construction, abandonment,
operating, monitoring and reporting
regquirements appropriate to the well
class. In addition, permits must incor-~

.T:rnto appropriate compliance schedules

any corrective action is to be taken
by the well owner/operator. Finally,
permits must authorize the right of the
permitting authority to have access to
the well and the related records to
assures compliance with permit terms.

Bow to Obtain a Permit

Applications for new injection
wells should be filed with EPA in time
to allow for the review and issuance of
the permit prior to construction.
Applications for existing wells will be
filed according to the achedule estab-
lished in each state, but in no case
later than four years after the effective
date of the program.

UIC permits for Indiana will be
issued by EPA Region V headquarters in
Chicago (eee Appendix A). Permit applica-
tions must be signed by a policy level
officer of the company except in the

24

case of Class II wells where applications
may be made by individuals authorized by
their companies 1in writing to do so.
Applications must contain a statement
that the signing official has satisfied
himself that the information provided 1is
correct.

The information that must be avail-
able to EPA is specified for each well
class in CFR Part 146. Generally, such
information should include the surface
and subterranean features of the injec-
tion area, the location of underground
gources of drinking water in the vicinity,
the results of tests in the proposed
injection formation, construction features
of the well, and the nature of the
proposed injection operation. Contact
with EPA should be made early in the
project to obtain the necessary forme
and information. EPA can also provide
guidance on appropriate sources of
information necessary to complete the
application.

The review of a permit application
begins with the receipt of a complete
application by EPA. The EPA considers
the application, gathers such additional
information as it needs, and prepares a
draft permit. The draft permit must be WY
presented for public comment for at &
least 30 days with a fact sheet that i
provides enough information that the
public can make informed judgments about
the proposed action., If there is suffi-
cient interest, a public hearing will be
held and announced at least 30 days 1n
advance,
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Public comments must be taken into
account in preparing the final permit,
and the EPA will prepare a summary of
the comments and its responses to them.
A final permit is then prepared and
issued. Pigure 8 presents a schematic
summary of the process. .

First, EPA will aleo prepare an
administrative record that documents its '
decision making for both the draft and
final permit. Second, if sufficient
interest is expressed, EPA may, after a
public hearing, hold a further hearing
with an opportunity for cross examina-
tion. Third, if sufficient new informa-
tion becomes available during the public
comment period, EPA may prepare a revised
draft permit and solicit further public
comment. A final EPA permit does not
become effective for 30 days after it is
issued. During that time, a permit may
be appealed. Appeals will be considered
in an established EPA process.
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IV. STATE INVOLVEMENT IN UNDERGROUND
INJECTION CONTROL

The Safe Drinking Water Act clearly
intends the states to have the primary
responsibility (primacy) for developing
and implementing UIC programs, In
fashioning these regulations, EPA has
attempted to encourage states to assume
primary responsibility (primacy).

Primacy states must have the author
ity to regulate injection wells at
Federal facilities within the state.
Injection on Indian lands, however, will
remain a Pederal responsibility {if the
state does not have adequate authority.

The State of Indiana has not sub-
mitted an approvable UIC program to EPA.
Therefore, the Safe Drinking Water Act
mandates EPA to establish and run a UIC
program in Indiana. The Indiana Stream
pPollution Control Board, in conjunction
with the Indiana State Board of Health
and the Department of Natural Resources,
through state law, conduct requlatory
programs similar to the EPA UIC program,
The Indiana Stream Pollution Control
Board requlates all discharges to ground
water (except those related to oil and
gas production) by the issuance of
construction, operation and discharge
permits. The discharge permitting
program is administered by the Indiana
State Board of Health through the divi-
sions of Water Pollution Control, Land
pol lution Control, Sanitary Engineering

A
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and the Public Water Supply Section.

All injection, disposal and enhanced
recovery wells associated with oil and

gas production are regulated by the
Indiana Department of Natural Resources
which requires all drillers to be licensed.
Injegtion well operators must currently
comply with both state and EPA requirements
although Indiana has the option of

pursuing primacy for UIC at any time in
the future,
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V. EPA's UIC PROGRAM FOR INDIANA

All owners and operators in the
State of Indiana are required to comply
with the UIC regulations listed in
40 CFR Parts 124, 144 and 146 in addition
to the Part 147 regulations that pertain
to the particular combination of histori-
cal practices and geoclogy unigus to
Indiana,

Maximum injection pressure for the
State of Indiana for wells authorized by
rule is calculated by the use of a
simple formula, based on a fracture
gradient measured in psi/ft., to assure
that operations do not initiate or
propogate fractures in the injection
zone. A fracture gradient of 0.8 pai/ft.
will be used for Indiana. Owners or
operators may apply for and recelive
permission to operate at greater pressures
by applying for a permit and demonstrating
that they will not endanger a USDW.

Due to the large number of wells
involved, the area of review for Class II
wells will be based on a fixed radius in
order to avoid considerable delay in
program implementation caused by processing
requeats based on many formulae.

All Class I through Class V vells, |,
with the exception of Class II wells, o
associated with oil and gas production, (D
are currently regulated by the Indiana
State Board of Health in conjunction
with the Indiana Stream Pollution Control
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Board (SPCB). Class Il wells associated
with oil and gas production are reqgulated
by the Department of Natural Rsources.

In addition, with promulgation of the
federal program, all injection wells

must comply with the FPederal UIC
regulations.
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APPENDIX A

LIST OF CONTACTS REGARDING UNDERGROUND
INJECTION IN INDIANA BY WELL CLASS

EPA Region V

Ground Water Protection Branch (SWD-12)
230 South Dearborn

Chicago, IL 60604

Mark Vendl (312) 886-~6195

Clasas I:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633~-0700

Indiana State Board of Health
1330 West Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

Class II:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Haalth
1330 Weat Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

0Lt
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Class II: Associated with oil and gas
production.

Indiana Department of Natural
Resources

911 State Office Building

Indianapolis, IN 46204

Homer Brown (317) 232-4055

Class III:
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana Btate Board of Health
1330 Weat Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

Class 1V;
Indiana Stream Pollution Control
Board
1330 West Michigan Street
Indianapolis, IN 46206
virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 West Michigan Street

| Water Pollution Control Division
Indianapolis, IN 46206
Larry Kane (317) 633-0761

Je

Class V:

indiana Stream Pollution Control
Board

1330 West Michigan Street

Indianapolis, IN 46206

virgil Bradford (317) 633-0700

Indiana State Board of Health
1330 Weat Michigan Street

Water Pollution Control Division
Indianapolis, IN 46206

Larry Kane (317) 633-0761

234 ¢
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ATTACHBMENT £

Extraction Protocol
Vaste Treatment Results for Inorganics

This attachment tabulates the data used to develop the conclusions in the
report for chemical extraction and scil vashing and immobilization of
inorganics. The influent and effluent extraction protocol concentrations
in the vastes are reported, as vell as the corresponding reductions in
mobility. The data are sorted by treatability group, technology group, and
contaminant. Not all treatability groups have data for all technology
groups.



Treatablility Group: W10

Process Grouwp:
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NOM-VOLATILE MPETALS

ATTACHMENT [

ADPAT FOR CONTAMINATED SO,
Ranked by Redurtion in Mobitity

Influvant

Ext ract

CHEMICAL EXTRACTION AND SOIL. WASHING

Individual Tieatmant Technologies

Flf(luant FExtract

Mobility Influeat Qul Effluent oul

Reduction Concen (PPM) 1af Concen (PPM) FEff Process Description Contaminant Hame Media
— ——— “mremcccamann m-aa
0.9999312 1599.90000 1.61000 SOI1. WASHING COPPER so1L.
0.9078674 159.90000 1.94000 SOIL WASHING COPPER sO11.
0.99%7497 90, 70000 1.15000 SOIl. WASHING cCOPPER SOIL
0.9836431 00.70000 1.)2000 SO11, WASHING COPPER SOIL
0.90277157 90.70000 1.39%000 SO, WASHING COPPER sO1},
0.98117%7 199.90000 3.01000 SOIL MASHING cOPPER solIL
0.9630397 26.00000 0.9%000 SOIL WASHING NICREL SOIL
0.9604477 26.00000 1.06000 SOIL WASRING NICKREL SOt
0.9330%00 0.09000 0.04000 SOIL WASHING COPPER sOIL
0.9%41043 26€.00000 1.23000 SOIL WASHING NICKEL SOtL
0.9862037 17.%0000 0.94000 SOTL WASHING NICREL snIL
0.94030200 0.09%000 0,.0%000 SOIL WASNING COPPER SO11L.
0.9302114 199.9%0000 9.88000 SOIL WASHING COPIER SOIL
0.9344200 0.61000 0.04000 SOIL WASHING COPPER sO1L
0.9200000 17.%0000 1.26000 SOIL WASHING NICKEL SOIL
0.9245714 17.50000 1.32000 SOIL WMASHING NICKEL sO11,
0.9200170 00.70000 €.3%000 SOIL WASHING COPPER s01),
0.9100%71 17.%0000 1.56000 SO1L WASHING NICKEL SOLL
0.90%9701 26.90000 2.52000 SOIL WASHING NICKEL soIL
0.9014400 0.61000 0.06000 SOIL WASHING COPPER SoIL
0.9000000 0. 40000 0.04000 SOI1. WASHING NICKEL soIL
0.0076400 0.0%000 0.10000 SOIL WASHING COPPER SOIL
0.9076400 0.0%000 0.10000 SOIL WASHING COPPER 5019,
0.8%10300 0.27000 0.04000 SOIL WASNING NICKREL SOt
0.0%10300 0,27000 0.04000 SOIL WASHING NICKREL S0l
0.8333000 0.06000 0.01000 SOIL WASHING CHROMIUM SO11,
0.0333000 ©0.06000 0.01000 SOIL WASHING CHROMIUM SOt
0.8333000 0.08000 0.01000 SO1L WASHING CHROMTIM SOIL
0.0333000 0.06000 0.01000 SOIL WASNING CHROM 1t SOIL
0.7777000 0.27000 0.06000 SO1L WASHING NICKEL sor1L
0.72%0000 0.40000 0.11000 SOIL WASHING NICKEL so11,
0.704%200 0.61000 0.18000 SOIL WASHING COPPER sof.
0.7000000 0.40000 0.12000 SO1L. WASHING NICKEL, SO,
0.6230000 0.40000 0.1%000 SOI1. WASHING NICREL SOt

201IL = 34 data points SLUDGE (SLUD) =~ 0 data points
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Paqe: 1
tiate: OY/0R/13R9

haocoment Number

ORD-TS) -RT-EZVUON-1
ORD-TS1-AT-EVQW- |
NRN-TS) -RT-EVOM- )
ORD-TS1-RT-EZUQW- |
ORD-TS)-RT-EZUON- )
ORD-TSI-RT-EUOW- |
ORD-TS) -RT-EUQW- |}
ORD-TS1~-RT-EIOK-1
ORD-TSI-RT-EUOM- 1
ORD-TSI-RT-EUQW-1
ORD-TS1-RT-CUOW- )
ORD-TS1-RT-ZUQW-1
ORD-TS]-RT-EUHQW-}
ORD-TSI1-RT-EUQW- 1
ORD-TS] -RT-FUOW- 1
ORD-TS1-RT-EUQW- |
ORD-TSI-RT-EUQW-1
ORD-TSI-RT-EUQW- |
ORD-TS1-RT-EUQN-]
ORD-TS] -RT-EWQN- 1
ORD-TSI-RT-FUOW- 1
ORD-TS1-RT-EUOW-)
ORD-TSI1-AT-FOQW- 1
ORD-TSI-RT-FUQW- 1
ORD-TS]-RT-EUQW- 1
ORD-TSI-RT-CZUOKN-1
ORD-TS1-RT-EUOW- 1
ORD-TS1-RT-EUOW-1
ORD-TS|-RT-EUOW- )
ORD-TS1-RT-EUQN- |
ORD-TS1-RT-EUQW- )
ORD-TS1-RT-EUQW- ]
ORD-TS1-RT EUOW- |
ORD-TS)-RT-FIIQW- 1
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ATTACHMENT F.

BIAT FOR CONTAMINATEN SOt

Rankead by Reduction in Mohilijty

Cont aminant Name

For ladividual Traatment Technnlogine
Influernt Fxtract - Fl{luent ¥Fxtgact
Treatsbility Group: W10 NON-VOLATILE METALS
Process Group: IMMOBILIZATION
Mobllity Inflveat Qul gl luent Qui
Redwot ion Concen (PPN) 1af Concen (PPM) Eff Process Dascription
— -

0.4400000 1.00000 0.56000 STARILIZATION CHROM TM
0.2%00000 1.,00000 0.7%000 STARILIZATION CHROM UM
0.2000000 1.00000 0.80000 STARILIZATION CHROM I UM
0.,0700000 1.,00000 0.93000 STABILIZATION CHROMTUM
0IL » 4 data polats SLUDGE (SLUD) = 0 data points
0.9016400 0.61000 0.06000 CEMENT SOLIDIFICATIO COPPER
0.0%93400 0.221%0 0.03200 CEMENT SOLIDIFICATIO COPPER
0.0%10300 0.27000 0.04000 CPEMENT SOLIDIFICATIO NICKPL
0. 3000000 0.0%000 0.03%00 CEMENT SOLIDIFICATIO CHROMIUM
SOIL = 4 data points SLUDGE, (SLUD) = 0 datas points
0.99998%0 87.00000 0.01000 ND PFLYASR SOLIDIFICATIO NICKEL
0.99908%0 97.00000 0.01000 HD FLYASH SOLIDIFICATIO NICKEL
0.99906048 76 .00000 0.01000 ND FLYASR SOLIDIFICATIO NICKEL
0.999%0909 22 .,00000 0.02000 FLYASH SOLIDIFICATIO CHROMIUM
0.990636) 22.00000 0.03000 FLYASH SOLIDIFICATIO CHROMIUM
0,9903074 26 ,90000 0.04000 FLYASH SOLIDIFICATIO NICKEL
0.998026) 76 .00000 0.15000 FLYASN SOLIDIFICATIO NICREL
0.9093560 159.90000 1.67000 FLYASH SOLIDIFICATIO COPPER
0.9800000 3,%0000 0.07000 FLYASR SOLIDIFICATIO CHROMIUM
0. 9900000 3.%0000 0.07000 FLYASR SOLIDIVFICATIO CHROMIUN
0.96629%00 0.0%000 0.03000 FLYASR SOLIDIFICATIO COPPER
0, 9000000 0, 40000 0.04000 FLYASHN SOLIDIFICATIO NICKEL
0. 9000000 0, 40000 0.04000 FLYASH SOLIDIFICATIO NICKEL
0.0900700 0.89000 0.09%000 FLYASH SOLIDIFICATIO COPPER
BOIL = ¢ date points SLUDGE (SLUR) = 8 data points
0.9971420 17.%0000 0.03000 CARBONATE IMMORILIZA NICKEL,
0.9679058 €0, 70000 2.%%000 CARBONATE 1TMHORILIZA COPPER
SOIL = 2 data points SLUNGE (SLUD) - 0 data palnts

Media

Sca
1s

PAge:

2
fiate: 0)/0R/1989

Dacument Number \

sott,
SOt
sSott
sSOtL

SOt
SOl
SoIL
SOIL

SOt

sOIt.
SOl

PO

PIIFVOVEIVIVOVYD

9AD-TSI-RT-FCAK-1
380-TSI1-RT-FCAK-1
980-TS1-AT-FCAK-]
9A0-TS1-RT-FCAK-1

ORD-TS!-RT-FUMF- |
9680-TS1-RT-RUXT-})
ORD-TSI-RT-FHMF-)
980-TS1-RT-FUXRT-]

980-TS1-RT-FAAP-!
980-TS)-RT-FAAP- |
900-TS)-RT-FAAP-1
9680-TSI-RT-FAAP-
980-TSI-RT-FAAP- 1
ORN-TS1-RT-FHMF -1
980-TS1-RT-FAAP-
ORD-TSI-RT-FHMF-)
900-1TSI-RT-FAAP -]
900-TSI-RT-FAAP -1
ORD-TS1-RT-FHWF-)
ORD-TS1-RT-FHMF -1
ORD-TS3 -RT-FHMF - |
ORD-TS1-RT-FHMF - |

ORD-TS)-RT-FHMF - 1
ORD-TS) RT -FHMF -1

Test
Num

-
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ATTACHMFNT P

RDAT FOR CONTAMINATEN SOlg,
Ranked hy Reducting in Mobitity
For Individual Treatment Tachanlogies

Pagn: )
flate: OG1/0R/19R9

Influant Extgact - Ff{luant Fxlyacy
Treatability Group: Wil VOLATILE METALS
Process Group: CAEMICAL EXTRACTION AND SOIL WASHING
Mobility Influeat Qul Effluvent Qul Sea Test
Ank Reduction C (P988) Iaf Concen (PPM} Eff Process Description Cant aminant Name Media le Nhocument Number Num
aavas — et d - WE T ww@e Mmmmde moe -
1 0.9950204 70.40000 0.35000 SOIl. WASHING LEAD SOTL. B ORN-TSI-RT-BUQW-1 46
2 0.9943102 70.40000 0.40000 SOIL WASHING LEAD SOIL B ORD-TSI-RT-EUQW-1 52
3 0.9926977 70.40000 0.50000 SO1L MASHING LEAD SOIL B ORD-TS)-RT-ZUQW-1 59
4 0.9924637 14.60000 0.11000 SOIL WASHING zZINC SOIL B ORD-TSI-RT-EUQW-1 28
S 0.97)2329 14, 60000 0.42000 SOIl. WASHING ZINC SOLL B ORD-TS)-RT-EUQW- | 22
¢ 0.9670002 14.60000 0.47000 SOIL WASHRING ZINC SOIL. B ORD-TSI-RT-EUQW-{ 16
? 0.930%000 0.73000 0.03000 SOIL WASHING CAIMITIM SOIL B8 ORD-TSI-RT-EUQW-1 28
L4 0.934107¢ 33.30000 1.62000 SOIL WASHING CAI#I UM SOIL B ORD-TSI-RT-ZUOW- 1 52
9 0.%486301 14.60000 0.75000 SOIL WASHING ZINC SOIL A ORD-TSI-RT-EUQW- 1 23
10 0.93504%3 33.10000 2.13%000 SOTL WASHING CAPMIUM SOIL B ORD-TSI-RT-EUQW-1 a
11 0.9340011 70.40000 4.39000 SOIL WASHING LEAD SO, B ORD-TSI-RT-EUQW-1 )
12 0.9315000 0.73000 0.05000 SOIL WASHING CAPMIUM SOIL B ORD-TS1-RT-ZUQW-1 22
13 0.9313000 0.73000 0.05000 8011 MASHING CADMITUM SOIl, B ORD-TS1-RT-EUQW-) 2)
14 0.92%244) 3%8.30000 26 .80000 SOl WASHING ZINC SOIl. B ORD-TS1-RT-EUQW-} a1
13 0.9217120 9.50000 0.75000 SOTIl. WASHING ARSENIC SOIL B ORD-TS!-RT-BUQW- 1 52
16 0.9216080 19,9%0000 1.96000 SO1L, WASHING LEAD SOIL B ORD-TSI-RT-RUQW-1} [}
17 0.915%5807 3%.30000 2.90000 SOIL WASHING CADMITM SOIL 8  ORD-TSI-RT-EZUQW-1 13
10 0.914€2000 0.70000 0.06000 SOIL MASHNING LEAD SOIL. B ORD-TS1-RT-EUQH- ) 16
19 0.9139200 ¢.3%000 0.55000 SOIL WASHING ARSENIC SOIl. B ORNP-TSI-RT-ZUQN-1 "
20 0.9076000 9.20000 0.0%000 301L WASHRING ZANC SOIL. 8 ORD-TS1-RT-EZUQW- ] 10
21 0.9043400 9.20000 0.00000 SOIL WASHING LINC SOIL. B ORD-TS1-RT-EUQW-1 ¢
22 0.9041100 0.73000 0.07000 SOIL WASNING CAIM UM SOIL. B ORD-TS1-RT-RUQW-1 16
23 0.9021%40 9.20000 0,90000 SOIL WASRING 2INC SOIL. A ORN-TS1-RT-PUON-] "
24 0.9019079%0 9.30000 0.94000 SOtL, WASHING ARSENIC SOIL B ORD-TSI-AT-EUQW-1 46
25 430 ¢. 39000 0.64000 S0IL WASHING ARSENIC SOIL B  ORD-TSI-AT-EUQW-) .0
26 0.9907470 9.950000 0.97000 SOLL WASNING ARSENIC SOIL B ORD-TSI-AT-EUQW-1 S8
27 0.09643%09 395, 90000 41.00000 SOIL WASHING ZINC SOIL B ORD-TSI-RT-EUQW-] 52
26 0.6926497 195, 90000 42.50000 801L WASHING LINC SOIL B  ORD-TS]-RT-2UON-1 58
29 0.8091230 33.10000 3.67000 201L WASHNING CADMIUM SOIL 8 ORD-TSI-RT-LUQN- 1 40
3 0.0731297 358.3%50000 46.20000 S01L WASHNING ZINC SOIL B ORD-TSI-RT-EUQW-| [T}
1n 0.06341%0 §. 39000 0.06000 SOIL WASMING ARSENIC SOIL B ORD-TSI-RT-2UQW- | kY]
32 0.0620%9¢ 39, 30000 4.07000 SOIL WASHING CAPMIUM SOIL B ORD-TS)-RT-EUOW- 1| LY )
33 0.0603300 3%9. 30000 $0.00000 8011 WASNING ZINC SOJIL. B ORD-TS1-RT-EZUQW-) Y]
3 0.0324407 399.%0000 52.90000 SOIL WASHNING ZINC 501, 8  ORD-TSI-RT-EUQN-1 35
3 0.03048332 33.10000 4.9%000 SOIL WASHING CADMITM SOl 8 ORD-TS1-RT-EZUQW-1 34
3 0.04030%993 33, 30000 5.54000 SO1L WASHING CAIM UM SOIL B ORD-TSI-RT-ZUQM-1 5)
» 0.0006260 9.50000 1.91000 SOIL WASHNING ARSENIC SOIL B ORD-TSI-AT-FUQW-1 53
3 0.8002021 395, 90000 79.10000 SOIL WASHING ZINC SOt B onn-‘ts:mr-um-l 46
3 0.7857100 0.70000 0.1%000 SOIL. WASHING 1.EAD fnll. ] onn--rs'—n»:.n:o:.: ;z’
[T} 0.7087100 0.70000 0.15%5000 SOl WASNING LEAD :nll. ] ()N:-‘I‘S‘ -::- '::'0“-‘ 2
(]} 0.7057100 0.70000 0.1%000 SO WASHING LEAD SO, B ORD-TSL-RT-EHQW-

ceT
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ATTACHMENT F

ANAT FOR CONTAMINATED SOt

Rankad hy Reduction in Mohility

For Individual Tieatment Techanlogles

tnfluant FExtract - Flfluan? ¥Fxtyact
Treatabjlity Group: Wil  VOLATILE METALS
Prdcess Groupt CREMICAL EXTRACTION AND SOIf, MASHING
Mobility Influeat Qul Efflvent Qul

Reduction Concen (FPM) 1at Concen (PPN) F{f Proceas Description Cont aminant Name Media
A - - - P L L R T Ty ey —
0.773%900 0.353%000 0.12000 S011, WASHING CADHIINM SOIL
0.7646523 33.10000 7.7%000 SOIL WASHING CADM § UM sott,
0.73317%9 19,.90000 $.27000 SO1L WASHING LEAD sorL
0.72813¢80 €. 39000 1.75%000 S01L WASHING ARSENIC SO L
0.71690900 0.33%000 0.1%000 SOIL WASHING CADM UM SOIL
0.€938800 0.49000 0.1%000 SOIL WASHING LEAD sO1L
0.6939800 0.49000 0.13%000 SOIL WASHING LEAD sott.
0.69238000 0.489000 0.1%000 SOl WASHING LEAD SOIL
0.67%3769 19.90000 €. 46000 SOIL WASHING LEAD SOIL
0,.6666600 0.1%000 0.03%000 SUIL WASHING ARSENIC sOttL
0.63420%6 39%,90000 136.90000 SOIL WASHING ZINC SOt
0.%0%4300 0.%3%000 0.26000 SOIL WASHING CAPM M soly,
0.413%679 19.90000 11.67000 SOIL WASHING LEAR sO11.

801L -~ 54 data points SLUDGE (SLUD) - 0 data points

4

sge: .

Uate: DY/NA/19R9
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Tent
Oocument Numher Num
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-

ORD-TS-RT-CUON- } 10
ORD-TS1-RT-CUON-} 1%
URD-TS) -RT-ZUQH- 1 4“0
ORD-TS1-RT-EUQN- | 35
ORN-TS1-RT-EUON- ) 4
ORD-TSI-RT-FUQW- 1 4
ORD-TS) -RT-EUQN- | 1o
ORO-TSI-RT-EUQM - | 1"
ORD-TS)-RT-EION- | 3¢
ORD-TS1-RT-FUQH- | 0
ORD-TSI-RT-EHQM- | 33
ORB-TS)-RT-ENQN- | 1"
ORU-TSY -RT-EUOW- | 15

)
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Treatablility Group: Wil

Process Group:

foxy

ATTACHMENT £

RDAT FOR CONTAMINATED SOtL,

Ranked by Reduction in Mobility
For Individual Treatmant
Influant Extract - Fffluant Extract

VOLATILE MRTALS

IMMOBILIZATION

Technolaglea

Mobility Influweat Qul Effluent Qul

ank Reductjon Concea (PPNM) Iaf Concen (PPM) Eff Piocess Description Cont aminant Name Media
[r—— — - --- —-= wwscsnens wwocn
1 0.999022¢ €200.00000 1.10000 STARILIZATION LEAD sotL
2 0.9997742 6200.00000 1. 40000 STABILIZATION LEAD SO
3 0.99951¢1 6200.00000 3.00000 STARILIZATION 1LEAD soi,
¢ 0,.9993069 16. 30000 0.01000 STABILIZATION LEAD sotL
S 0.99509099 39. 40000 0.06000 ND STABILIZATION LEAD SOIL
¢ 0.9909099 59,.40000 0.06000 ND STABILIZATION LEAD soIt
7 0.9907730 16 . 30000 0.02000 STABILIZATION LEAD SO11,
[ ] 0.9983690 39.40000 0.08500 STABILIZATION LEAD sotl.
4 0.993%0920 16. 30000 0.08000 STABILIZATION LEAD SO,
10 0.9901040 16.30000 0.16000 STABILIZATION LEAD SOt
11 0.9409790 9.00000 0.%0000 STABILIZATION LEAD sO1,
12 0.94097% 9.80000 0.%0000 STABILIZATION LEAD SOIL
M 0.7939%100 9.80000 2.00000 STARILIZATION LEAD sOI1.
14 0.6326530 9.00000 3.60000 STARILIZATION LEAD SO1I,

8O1IL = 14 dats pointse SLUDGE (SLUD) = 0 data points
1 0.999%6800 123.70000 0.038%0 CEMENT SOLIDIFICATIO ZINC sO1L
2 0.9987206 12.11%00 0.015%0 CEMENT SOLIDIFICATIO LEAD soIl,
3 0.9811300 0.93000 0.01000 CEMENT SOLIDIFICATIO CADMITNM SOt
[ ] 0.9763000 0.01%00 0.00040 CEMENT SOLIDIFICATIO CADMIIM SOOI,
L) 0.946739%0 9.20000 0.49000 CEMENT SOLIDIFICATIO ZINC SOIL,
[ 0.6930000 0.49%000 0.15000 CEMENT SOLIDIFICATIO LEAD s011,

S0IL = ¢ data points SLUDGE (SLUD) = 0 data pointe
1 0.9997167 35.30000 0.01000 FLYASH SOLIDIFICATIO CADMIUM SOTIL
2 0.99043%01 14.60000 0.02000 FLYASH SOLIDIFICATIO LINC SOIL
3 0.9904774 395.90000 3.77000 FLYASH SOLIDIFICATIO ZINC SOt
4 0.9843%000 0.73000 0.01000 FLYASH SOLIDIFICATIO CADMItM sO11,
] 0.9063%000 0.73%000 0.01000 FLYASH SOLIDIFICATIO CADMIUM SoIL
[ 0.9718160 9.90000 0,27000 FLYASH SOLIDIFICATIO ARSENIC SOt
7 0.94¢375) 14.60000 0.70000 FLYASH SOLIDIFICATIO ZINC so1t.
[} 0.70%73100 0.70000 0.1%000 FLYASH SOLIDIFICATIO LEAD sSOIt,
9 0.6960227 70. 40000 21.40000 FLYASN SOLIDIFICATIO LEAD SOTL,
10 0.6714300 0.70000 0.3 1000 FLYASH SOLIDIFICATIO LEAD sote,

801IL = 10 data pointse SLUNGE (SLUN) = 0  data polnte

Sra
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3
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Paqe: LY
Nate: DI/NA/)9A9

Document Number

4
+

9A0-TS1-RT-FCAK-2
980-TS)-RT-FCAK-2
9A0-TS1-RT-FCAK-2
980 -TS1-RT-FCAK-)
960-TS1-RT-ZURY -]
980-TS1-RT-RURY-]
980-TS1-RT-FCAK-)
900-TS1-RT-EURY-1
980-7S)-RT-FrAK-)
900-TS1-RT -FCAK-3
900-TSt-RT-FCAKR-}
9A0-TS1-RT-FCAK-1
980-TSI1-RT-FOAK-1
980-TST-RT-FCAK- |

980-TS1-RT-EUXT-)
900-TS)1-RT-EUXT- |
ORD-TSI-RT-FHMF -1
980-TS1-KT-EUXT-
ORD-TS)-RT-FHUMF - )
ORD-TS1-RT-FAME - )

ORD-TS1-RT-FHMF - |
ORU-TSI-RT-FHMF -]
ORD-TSI-RT-FHMF - |
ORD-TS1-RT-FHMF -]
ORD-TS1-RT-FHMF- ]
ORD-TS1-RT-FHMF -1
ORN-TS1-KRT-FUHF- )
ORD-TST-RT-FHMF - |
ORAND-TST-RT-FHMF - ]
ORG-TS) -RT-FHMF -1
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ATTACHMENT K

ANAT FOR CONTAMINATER SOOI,

Page: 6
Ranked hy Reduct ion o Hobdtity Date: N1/08/1989
For Individiual Traatmant Techo dogies
Tafluent Extract - Ftfluant ¥xtyact
Trastability Group: Wi} VOLATILE METALS
Process Group: IMMOBILIZATION
Mobllity Influent awl Effluvent Qui Sea Test
’nk Reduyoction Concen (PPM) 1af Concen (PPH) FIf Proress Description Font aminant Hame Media Ie Hocumant Number Num
ao— - e mesemcacasssmtan amne mme tsemeemesmare—e—ecd cea
1 0.9993938 3).10000 0.02000 CARBONATE TMMOATLIZA CADMINM SOIL B ORD-TSY-RT-FHMF- | 1
2 0,.90089261 358.50000 3.97000 CARBONATE THMMORILIZA ZINC SOIL A DRI-TSI-RT-§NME - | N
k) 0.07636%0 6.3%000 0,79%000 CARRONATE TMMORTLIZA ARSEN{C SOIL A OHB-TSE-RT-FHMP- 1 v
801IL = 3 data points SLUDGE (SLUD) ~ 0 data points

S #
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